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(57) Abstract: An AV data recording device and method 
therefor easy to perform various processings (continuous 
reproduction, digital transmission, file handling, partial 
deletion, after recording). The AV data recording device 
divides voice signals and video signals into transport 
packets having specified unit lengths, and assembles 
the plurality of transport packets as transport streams 
for recording, wherein whether or not a logical block 
is used is managed, continuous data areas consisting 
of a plurality of logical blocks for ensuring real-time 
continuous reproduction are detected, logical block 
numbers in continuous data areas to be recorded can 
be designated, and transport streams are continuously 
recorded in a plurality of detected continuous data areas. 
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DESCRIPTION 

AV DATA RECORDING APPARATUS AND METHOD, DISK RECORDED 
WITH THE AV DATA RECORDING APPARATUS OR METHOD, AND 
AV DATA REPRODUCING APPARATUS AND METHOD 

5 

TECHNICAL FIELD 

The present invention relates to an AV data recording/reproducing 
apparatus and a method, which MPEG-compress a video and an audio in real 
time and record the video and the audio on a recording medium such as an 
10 optical disk. 

BACKGROUND ART 

Methods for compressing a video at a low bit rate include a system 
stream defined in the MPEG2 standard (ISO/IEC 13818-1). Three types are 
15 defined for such system streams: a program stream, a transport stream and 
a PES stream. 

For video recording media used in place of magnetic tapes, optical 
disks such as DVD-RAM and MO have been noticed. Among them, there is 
a "video recording standard" for recording a video on a DVD-RAM (DVD 

20 Specifications for Re-writable/Re-recordable Discs Part 3 VIDEO 

RECORDING version 1.0 September 1999). FIG. 27 is a diagram showing a 
structure of a conventional apparatus for realtime recording/reproducing 
video using a DVD-RAM disk. In FIG. 27, signals inputted from a video 
signal input section 1 and an audio signal input section 2 are compressed 

25 respectively at a video compressing section 3 and an audio compressing 
section 4 in order to create a program stream at a program stream 
assembling section 51, and the program stream is written on a DVD-RAM 
disk 81 via a recording section 6 and a pickup 7. During reproduction, the 
program stream that is taken out via the pickup 7 and a reproducing section 

30 31 is divided into a video signal and an audio signal at a program stream 
disassembling section 37, and the signals are outputted respectively into a 
video display section 35 and an audio output section 36 via a video extending 
section 33 and an audio extending section 34. 

When a video signal is outputted outwards via a 1394 interface, the 

35 program stream that has been taken out via the reproducing section 31 is 
converted into a transport stream at a section 11 for PS/TS conversion and 
for output timing generation, and subsequently sent to a 1394 interface 
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section 9. When a video signal is inputted via the 1394 interface section 9 
and recorded, a video signal in a transport stream form inputted from 
outside into the 1394 interface is converted to be a program stream form at a 
TS/PS converting section 12, and recorded on a DVD -RAM disk 81 via the 
5 recording section 6. 

When a video signal is recorded, a recording control section 61 
controls the recording section 6. A continuous data area detecting section 
62 checks the status of use of sectors managed at a logical block managing 
section 63 and detects a free area that is physically continuous in compliance 
10 with an instruction from the recording control section 61. 

For deleting a recorded video signal file, a deletion control section 64 
controls the recording section 6 and the reproducing section 31 to execute 
deletion process. 

If post-recording will be executed after the recording, a video is 
15 recorded while a section 10 generating a dummy packet for post-recording is 
being driven. Accordingly, dummy data will be mixed in a MPEG system 
stream. 

During post-recording, a post-recording control section 65 drives the 
reproducing section 31 to show a user a previously-recorded video, while it 

20 records a secondary audio matching the video by controlling the recording 
section 6. Accordingly, a post-recording process is completed. 

FIG. 28 shows a recording format for recording a video in real time 
on a DVD-RAM. A DVD-RAM is composed of 2kbyte sectors. Sixteen 
sectors are treated as one logical block. Each logical block is provided with 

25 an error correction code and recorded on the DVD-RAM. Subsequently, 
logical blocks physically continuing for at least 11 seconds at a conversion 
with a maximum recording/reproducing rate are maintained as a continuous 
data area, on which unit video packets (Video OBject Unit: VOBU) consisting 
of a MPEG stream ranging from 0.4 to 1 second are recorded in order. One 

30 VOBU is composed of packs as a lower hierarchy of the 2kbyte unit MPEG 
program stream. The packs include two types: a video pack (V_PCK) in 
which video compression data are stored, and an audio pack (A_PCK) in 
which audio compression data are stored. One VOBU includes all V_PCKs 
and A_PCKs of the corresponding times. 

35 The continuous data area detecting section 62 of the AV data 

recording/reproducing apparatus executes re-detection of a next continuous 
data area at the time that a remainder of a continuous data area becomes 



2 



shorter than three seconds at a conversion with a maximum 
recording/reproducing rate. When a continuous data area is filled, the next 
continuous data area is subject to writing. 

FIG. 29 is a diagram to show that a content recorded on a DVD-RAM 
5 is managed by a UDF (Universal Disk Format) file system or by an ISO/TEC 
13346 (Volume and file structure of write once and rewritable media using 
non-sequential recording for information interchange) file system. In FIG. 
29, a MPEG program stream that has been recorded continuously is recorded 
as a file VRJMOVIE.VRO. For this file, the file name and location for a file 
10 entry are managed by FID (File Identifier Descriptor). 

Here, the UDF standard corresponds to a subset of the ISO/IEC 
13346 standard. A DVD-RAM drive is connected to a personal computer 
(PC) through a 1394 interface and through SBP-2 (Serial Bus Protocol-2) 
protocol, so that a file written in a form based on UDF can be treated also as 
15 one file by a PC. 

A file entry uses an allocation descriptor so as to manage continuous 
data areas 'a', 'b' and 'c' in which data are stored. Specifically, when a defect 
logical block is found while the recording control section 61 executes 
recording on a continuous data area 'a', the logical block is skipped and 
20 writing is continued from the head of the continuous data area 'b\ As it will 
bump into a record area of a PC file while the recording control section 61 is 
recording on the continuous data area 'b', writing is continued this time from 
the head of the continuous data area 'c'. As a result, the file 
VR_MOVIE.VRO is composed of the continuous data areas 'a', 'b' and V. 
25 FIG. 30 illustrates structures of allocation descriptors. FIG. 30A 

shows a format of a short allocation descriptor, and FIG. 30B shows a format 
of an extended allocation descriptor. The extent length denotes a data size 
indicated by byte, and the extent location denotes a starting sector number of 
data. The recorded length denotes an actually recorded data size indicated 
30 by byte. The information length denotes the data size before compression 
indicated by byte in a case that the data is compressed. The usable area 
indicated as Implementation Use is an area for free use. Based on the 
description rule for allocation descriptor, a starting location of data to which 
the allocation descriptors 'a', 'b' and 'c' in FIG. 29 refer matches the head of a 
35 sector, and the extent length of the allocation descriptors 'a' and £ b' other 

than the last V is required to be an integral multiple of one sector. However, 
when a recorded length of an extended allocation descriptor is used, an 
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effective data length is not necessarily an integral multiple of one sector, but 
an effective data length shorter than the extended length can be allocated. 
Though the extended allocation descriptor has a specification defined by 
ISO/IEC 13346 standard, it cannot be used in the UDF standard that is 
5 adopted for DVD-ROM/RAM. Classification of the allocation descriptor is 
described within a file entry. 

A data size of a VOBU varies within a range not exceeding a 
maximum recording/reproducing rate as long as the video has a variable bit 
rate. When the video has a fixed bit rate, the data size of the VOBU will be 

10 constant substantially. 

When reproducing a record content, the reading of data from a 
phase-change optical disk and reproduction of the read data are executed 
simultaneously. At this time, the rate for reading data is set to be faster 
than the maximum rate for reproducing data, so that control is executed to 

15 keep data for reproduction. Therefore, when continuous data reading and 
continuous data reproduction are performed, spare data for reproduction can 
be secured by the difference between the maximum data reproducing rate 
and the data reading rate. The spare data will be used as reproduction data 
while data reading is interrupted due to jumping of a pickup, so that 

20 continuous reproduction will be realized. 

Specifically, spare data of 24Mbit are required as spare reproduction 
data during a move of the pickup, when the data reading rate at the 
reproducing section 31 is 11Mbps, the maximum data reproduction rate at 
the program stream assembling section 5 and at the program stream 

25 disassembling section 37 is 8Mbps, and a maximum move time of the pickup 
is 3 seconds. For securing the spare data, continuous reading for 8 seconds 
is required. That is, reading should be continued for a period corresponding 
to the time obtained by dividing 24Mbits by a difference between the data 
reading rate of 11Mbps and the maximum data recording/reproducing rate of 

30 8Mbps. 

Since data of at most 88Mbits, i.e., reproduction data for 11 seconds 
are read during a continuous data reading of 8 seconds, continuous data 
reproduction can be ensured by securing a continuous data area of at least 11 
seconds. 

35 Several defect logical blocks can be included in the continuous data 

areas. In such a case, however, the continuous data areas should be 
increased slightly to exceed 11 seconds by expecting a reading time required 
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for reading the defect logical blocks during reproduction. 

A merit of optical disks, which magnetic tapes do not have, is a 
function that allows a user to delete desired parts to increase recordable 
capacity. If a specific VOBU#51 in the program stream shown in FIG. 31 is 
5 deleted and VOBU#52 with the following VOBUs are closed forward as 

shown in FIG. 32, free capacity can be increased by the size of the VOBU# 51 
without breaking the format of the program stream. 

Typical consumer movies are provided with a function of "post- 
recording". This is a function to change an audio recorded with a video 
10 (primary audio) into a newly recorded audio (secondary audio). Accordingly, 
the secondary audio can be reproduced synchronizing with the video at the 
time of reproduction. 

On the other hand, plural audios can be recorded in a mixed form 
within the MPEG system stream, and the respective audios are identified 
15 with their stream ID numbers. For example, the primary audio has a 
stream ID "OxEO" and the secondary audio has a stream ID "OxEl". 

FIG. 33 shows a record content in an AV data recording/reproducing 
apparatus using a DVD-RAM, and the content is subject to post-recording. 
When a MPEG program stream that will be post-recorded is recorded in 
20 DVD-RAM as shown in FIG. 17, a section 10 generating dummy packet for 
post-recording shown in FIG. 12 executes recording by mixing V_PCKs, 
A_PCKs and also dummy packets (hereinafter, each dummy packet is 
referred to as "D_PCK"). During post-recording (in recording the secondary 
audio), only the video (or a video and the secondary audio) is reproduced, and 
25 at the same time, compressed secondary audio is padded in the D_PCK 
location as a separate secondary audio other than the primary audio. 

During reproduction, a video stream and an audio stream of the 
secondary audio are reproduced to allow a post-recorded video to be watched. 
Future AV apparatuses will have IEEE 1394 digital interfaces as 
30 standard equipment. However, for a video transmission protocol using 
isochronous transmission on such an IEEE 1394 interface, only an MPEG 
transport stream is defined. 

Therefore, when a video is transmitted to a D-VHS or to a set top box 
(STB) via an IEEE 1394 digital interface in a conventional AV data recording 
35 apparatus, a MPEG program stream should be converted first into a PES 
stream and subsequently into a MPEG transport stream. This requires a 
complicated conversion system. 
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In a case of recording by using a MPEG transport stream, as shown 
in FIG. 34, writing is executed so that a head of a VOBU having a length of a 
multiple of 188 bytes matches a head of a logical block. While head address 
information of the VOBU can be expressed with less bit numbers, a waste 
5 area of up to (32K-1) bytes is generated in each VOBU. This waste area 
corresponds to 4% at most, and 2% in average of the entire record area when 
a VOBU is a MPEG transport stream of 1.5Mbps per 0.5 seconds. 

Moreover, in order to show a record content as a file on a PC, the 
entire record content should be linked, for example, by using an allocation 
10 pointer. In this method, however, the file cannot be observed as one file 

based on the MPEG standard concerning PC since a free area is included in 
the file. 

Other problems are as follows. When every VOBU is treated as one 
file by referring with an independent extended allocation pointer, numbers of 

15 allocation pointers should be used for one file. Moreover, since a PC 

equipped with a reading driver software based on the UDF standard does not 
correspond to such allocation pointers, a VOBU cannot be treated as one file. 

In general, when a user records a MPEG program stream on an 
optical disk and deletes VOBUs in the way, and subsequently he manages it 

20 as a file in a recording apparatus or he treats it as a file at the time of 

connecting to a PC, VOBUs following the deleted VOBU should be linked 
forward and duplicate the following VOBUs forward. In such a process, 
however, process amounts will be increased as the following VOBU area is 
longer. 

25 When a dummy pack is exchanged with a secondary audio at the 

time of post-recording for a MPEG program stream recorded on an optical 
disk, another process called Read Modified Write or "RMW" will arise. In 
RMW, after reading of an entire logical block including a dummy pack 
(logical block #i in FIG. 33) starts, only the dummy pack part is exchanged 

30 with a packet of a secondary audio packet and rewritten in the same logical 
block. Since this process causes a heavy process load, actual post-recording 
will be difficult to execute. 

DISCLOSURE OF THE INVENTION 
35 To solve the above-mentioned problems, the present invention 

provides a video recording apparatus that can record and continuously 
reproduce a video easily with D-VHS and a set top box (STB) via an IEEE 



1394 digital interface. 

Further, the present invention aims to perform recording that wastes 
memory less, and in which a MPEG transport stream that is recorded at the 
time of connecting to a PC can be observed easily as data based on the MPEG 
5 standard. 

As mentioned above, the present invention aims to provide a 
recording method to ensure in an easy and efficient manner both realtime 
recording/realtime reproduction by using a means for isochronous 
transmission of a video and an audio via a digital interface, and also 

10 reproduction of a file (a file can be reproduced when it is based on the MPEG 
standard) using a means for asynchronous transmission at the time of 
connecting to a PC. 

The present invention also aims to decrease the process amounts in 
any cases, e.g., deleting a VOBU in a way of a MPEG stream and 

15 subsequently linking the following VOBUs to provide a stream that can be 
managed in a recording apparatus, or making the VOBUs to be observed as a 
stream based on MPEG at the time of connecting to a PC. 

The present invention also aims to decrease amounts of calculation 
during post-recording of the MPEG system stream. 

20 To achieve the purposes, an AV data recording apparatus of the 

present invention has a transport stream assembling section and a recording 
section. The transport stream assembling section divides an audio signal 
and a video signal into transport packets, and assembles the plural transport 
packets as a transport stream. The recording section records the transport 

25 stream. The recording section includes a logical block managing section to 
manage whether a logical block on a disk is used or not, a continuous data 
area detecting section to detect a continuous data area that ensures realtime 
continuous reproduction of an audio signal and a video signal, and a 
recording control section to determine a logical block number of the 

30 continuous data area on which the transport stream is to be recorded. The 
transport stream is recorded continuously on a plurality of continuous data 
areas detected by the continuous data area detecting section. 

Accordingly, even realtime recording/realtime reproduction through 
a 1394 interface can be performed easily since there is no need to conduct 

35 any special stream conversion processes. At the same time, waste areas in 
the recording areas can be decreased and efficiency of recording can be 
improved. Moreover, continuous reproduction will be ensured during 
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reproduction. Furthermore, at the time of connecting to a PC, the content 
can be observed efficiently as a file of a stream based on the MPEG standard. 

Preferably, an AV data recording apparatus according to the present 
invention detects a continuous data area comprising a plurality of 
5 continuous logical blocks that enable recording at a maximum 
recording/reproducing rate in a period of time required to secure 
reproduction for the time of the maximum move of a reading/writing head at 
the continuous data area detecting section. Accordingly, a reading/writing 
head movement such as a seek will be allowed. 

10 An AV data recording apparatus of the present invention preferably 

has a transport stream assembling section to divide an audio signal and a 
video signal into transport packets, configure the plural transport packets of 
a predetermined time length as a unit packet, and assemble a transport 
stream by aligning unit packets. As a result, efficient recording is executed 

15 in a form for easier management. 

It is preferable for an AV data recording apparatus according to the 
present invention that a transport stream including transport packets based 
on digital broadcast using MPEG is assembled at a transport stream 
assembling section. As a result, functions of a digital apparatus using 

20 MPEG can be utilized. 

For achieving the purposes, an AV data recording apparatus 
according to the present invention has a PES (Packetized Elementary 
stream) stream assembling section and a recording section. The PES 
stream assembling section divides an audio signal and a video signal into 

25 PES packets and assembles the plural PES packets as a PES stream. The 
recording section records the PES stream. The reading section includes a 
logical block managing section to manage whether a logical block on a disk is 
used or not, a continuous data area detecting section to detect a continuous 
data area that ensures a realtime continuous reproduction of the audio 

30 signal and the video signal, and a recording control section to determine a 

logical block number of a continuous data area on which the PES stream is to 
be recorded. The PES stream is recorded continuously on a plurality of the 
continuous data areas detected by the continuous data area detecting 
section. 

35 This structure requires PES/TS conversion and TS/PES conversion. 

However, since such conversion process requires less time and efforts when 
compared with PS/TS conversion and TS/PS conversion for a program stream, 
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connection through a 1394 interface can be provided with comparative ease. 

Preferably, an AV data recording apparatus according to the present 
invention detects a continuous data area comprising a plurality of 
continuous logical blocks that enable recording at a maximum 
5 recording/reproducing rate in a period of time required to secure 

reproduction for the time of the maximum move of a reading/writing head at 
the continuous data area detecting section. Accordingly, a reading/writing 
head movement such as a seek will be allowed. 

An AV data recording apparatus of the present invention preferably 

10 has a PES stream assembling section to divide an audio signal and a video 
signal into PES packets, configure the plural PES packets of a 
predetermined time length as a unit packet, and assemble a PES stream by 
aligning unit packets. As a result, efficient recording is executed in a form 
for easier management. 

15 For achieving the above-mentioned purposes, an AV data recording 

apparatus of the present invention comprises a writing section to write data 
in a logical block on a disk, a reading section to read data recorded in a 
logical block, and a deletion control section to delete data by controlling the 
reading section and the writing section. The deletion control section deletes 

20 a part of data recorded as one file on a plurality of logical blocks by dividing 
the data into three areas comprising an effective data area before a deletion 
area, an effective data area within the last of logical blocks including the 
deletion area, and an effective data area following the last logical block, and 
closing forward undeleted effective data within the last block inside the last 

25 block so as to treat the three areas as one file. 

Accordingly, as a forward closing process is not required for all 
effective data after the deletion area, the process efficiency can be improved 
considerably. 

For achieving the above-mentioned purposes, an AV data recording 
30 apparatus of the present invention comprises a system stream assembling 
section to assemble an audio signal and a video signal as a system stream, 
and a recording section to record the system stream. The recording section 
comprises a logical block managing section to manage whether a logical 
block on a disk is used or not, a continuous data area detecting section to 
35 detect a continuous data area that ensures realtime continuous reproduction 
of the audio signal and the video signal, and a recording control section to 
determine a logical block number of the continuous data area on which the 
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system stream is to be recorded. The AV data recording apparatus further 
comprises a post-recording control section to record a plurality of dummy 
data, the total size of which is equal to that of a logical block on a logical 
block at the same time that the system stream is recorded continuously on 
5 the plural continuous data areas detected by the continuous data area 

detecting section, and to replace only the dummy data with audio data at the 
time of post-recording. 

Accordingly, as plural dummy data of a size of a logical block are 
replaced with audio data and any other extra process can be omitted, a 
10 process of reading an entire logical block and a process of partial rewriting 
within a logical block is not necessary. Thus, the processes are expected to 
decrease drastically. 

Preferably in an AV data recording apparatus of the present 
invention, the post-recording control section records the system stream 
15 continuously on a plurality of the continuous data areas detected by the 
continuous data area detecting section, and at the same time, records a 
plurality of dummy data, the total size of which is larger than a logical block 
in at least one of the logical blocks, and only the dummy data included in a 
predetermined logical block are replaced with audio data at the time of post- 
20 recording. Accordingly, similar effects will be obtainable even if the size of 
the dummy packet is not an integral multiple of the size of the logical block. 

For achieving the above-mentioned purposes, an AV data recording 
apparatus of the present invention comprises a writing section to write data 
in a logical block on a disk, a reading section to read data recorded in a 
25 logical block, and a deletion control section to delete data by controlling the 
reading section and the writing section. When the deletion control section 
deletes a part of data recorded as one file on a plurality of logical blocks, a 
first half and a latter half of the data are treated as one file. The first half 
comprises a dummy packet added to the back of an effective data area 
30 followed by the deletion area until data of the effective data area followed by 
the deletion area reaches a border of logical blocks, and the latter half 
comprises a dummy packet added to provide packets continuously before an 
effective data area following the deletion area. 

Accordingly, as any forward closing process never will be required for 
35 effective data after the deletion area, the process efficiency can be improved 
drastically. 

For achieving the above-mentioned purposes, an AV data recording 
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apparatus of the present invention comprises a writing section to write data 
in a logical block on a disk, a reading section to read data recorded in a 
logical block, and a deletion control section to delete data by controlling the 
writing section and the reading section. When the deletion control section 
5 deletes a former part of data recorded as one file in a plurality of logical 

blocks by regarding this part as a deletion area and retaining a latter part as 
an effective data area, data comprising a dummy packet and the effective 
data area are treated as one file. The dummy packet is added to make the 
packets continuous before the effective data area, from a border of a logical 
10 block preceding the end of the deletion area to the end of the effective data 
area. 

Accordingly, as forward closing processing is not required for the 
effective data following the deletion area, the process efficiency can be 
improved drastically. 

15 For achieving the above-mentioned purposes, an AV data recording 

apparatus of the present invention comprises a writing section to write data 
in a logical block on a disk, and a management information writing section to 
write management information of the written data in a logical block. The 
management information writing section writes data management 

20 information comprising a starting position of the data on a logical block, 

length of the data, and identification of a logical block on which the data are 
written. 

Accordingly, as freedom of the linkable areas is increased by the data 
management information, the writable area can be managed only with a 
25 pointer process without executing forward closing or padding of dummy data. 
Thus, the time and efforts of the process for adhering to a standard can be 
decreased. 

For achieving the above-mentioned purposes, an AV data recording 
apparatus of the present invention comprises a writing section to write data 

30 in a logical block on a disk, a reading section to read data recorded in a 

logical block, and a deletion control section to delete data by controlling the 
writing section and the reading section. When the writing section writes 
data, it writes separately data management information comprising a 
starting position of the data in a logical block, a length of the data and 

35 identification of a logical block on which the data are written. The deletion 
control section deletes a part of data recorded as one file on a plurality of 
logical blocks by dividing the data into two areas: an effective data area 
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before a deletion area and an effective data area following the deletion area, 
and by treating the two areas as one file. 

Accordingly, as freedom of the linkable areas is increased by the data 
management information, the writable area can be managed only with a 
5 pointer process without executing forward closing or padding of dummy data 
at a time of data deletion. Thus, the time and efforts of the process for 
adhering to a standard can be decreased. 

Preferably in an AV data recording apparatus of the present 
invention, a DIT packet additionally is inserted between the effective data 

10 area before the deletion area and the other effective area after the deletion 
area so as to record at the deletion control section. Accordingly, the DIT 
packet can be used as a trigger to detect that a stream of the effective data 
area after the deletion area is a new stream interrupted from a stream of the 
effective data area before the deleting area. 

15 For achieving the above-mentioned purposes, an AV data recording 

apparatus of the present invention comprises a transport stream assembling 
section having transmission timing information and a recording section. 
The section for assembling a transport stream having transmission timing 
information assembles an transport stream having transmission timing 

20 information by dividing an audio signal and a video signal into transport 
packets and by repeating a set of the transport packet and transmission 
timing information for every transport packet. The recording section 
records the transport stream having transmission timing information, and it 
comprises a logical block managing section to manage whether a logical 

25 block on a disk is used or not, a continuous data area detecting section to 
detect a continuous data area that ensures a realtime continuous 
reproduction of the audio signal and the video signal, and a recording control 
section to determine a logical block number of the continuous data area on 
which the transport stream having transmission timing information is to be 

30 recorded. The transport stream having transmission timing information is 
recorded continuously on the plural continuous data areas detected by the 
continuous data area detecting section. 

Accordingly, output through a 1394 interface can be executed only by 
a simple timing adjustment without newly generating output timing. 

35 Preferably in an AV data recording apparatus of the present 

invention, the transport stream is assembled at the transport stream 
assembling section having transmission timing information, by dividing the 
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audio signal and the video signal into the transport packets, configuring one 
unit packet by allocating repeatedly a set comprising a plurality of the 
transport packets for a predetermined time length and transmission timing 
information for every transport packet, and by aligning the unit packets. 
5 Accordingly, efficient recording can be performed in a form more suitable for 
management. 

Preferably in an AV data recording apparatus of the present 
invention, the transport stream comprising the transport packets adhering 
to digital broadcast using MPEG is assembled at the section for assembling a 

10 transport stream having transmission timing information. Accordingly, 
functions of digital broadcast equipment using MPEG can be utilized. 

Preferably in an AV data recording apparatus of the present 
invention, a counter value of 27MHz is present as transmission timing 
information at the section for assembling a transport stream having 

15 transmission timing information. Also preferably, a counter value of 

24.576MHz is comprised as transmission timing information at the section 
for assembling a transport stream having transmission timing information. 
In a case of 27MHz, a clock used in recording/reproducing a video or the like 
can be appropriated. In a case of 24.576MHz, output timing can be adjusted 

20 easily since this value corresponds to the standard clock at the 1394 
interface section. 

For achieving the above-mentioned purposes, an AV data recording 
apparatus of the present invention comprises a receiving section for 
receiving a transport stream in real time from a channel, and also a 

25 recording section to record the transport stream. The recording section 
comprises a logical block managing section to manage whether a logical 
block on a disk is used or not, a continuous data area detecting section to 
detect a continuous data area that ensures realtime continuous reproduction 
of the transport stream, and a recording control section to determine a 

30 logical block number of the continuous data area on which the transport 

stream is to be recorded. The transport stream is recorded continuously on 
a plurality of the continuous data areas detected by the continuous data area 
detecting section. 

Accordingly, no special stream conversion processes will be required 

35 even in a case of a realtime input through a 1394 interface, and thus, video 
recording can be executed with ease. At the same time, a waste area in the 
record area can be decreased and efficient recording will be realized. In 
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addition, continuous reproduction is ensured at a time of reproduction. 
Furthermore, the stream can be observed as a stream adhering to the MPEG 
standard at the time of connecting to a PC. 

For achieving the above-mentioned purposes, an AV data recording 
5 apparatus of the present invention comprises a receiving section for 

receiving a transport stream in real time from a channel, and a recording 
section to record a set comprising a transport packet and reception timing 
information as a continuous transport stream having a transmission timing 
information. The recording section comprises a logical block managing 

10 section to manage whether a logical block on a disk is used or not, a 

continuous data area detecting section to detect a continuous data area that 
ensures realtime continuous reproduction of the transport stream having 
transmission timing information, and a recording control section to 
determine a logical block number of the continuous data area on which the 

15 transport stream having transmission timing information is to be recorded. 
The transport stream having transmission timing information is recorded 
continuously on a plurality of the continuous data areas detected by the 
continuous data area detecting section. 

Accordingly, no special stream conversion processes are required 

20 even if the realtime input through the 1394 interface is provided with 

transmission timing information, and thus, video recording can be executed 
with ease. In addition, continuous reproduction is ensured at a time of 
reproduction. Furthermore, the stream can be observed as a stream 
adhering to the MPEG standard at the time of connecting to a PC. 

25 For achieving the above-mentioned purposes, an AV data 

reproducing apparatus of the present invention comprises a disk recorded by 
using an AV data recording apparatus described above, a reproducing section 
to read a transport stream recorded on a disk, a timing generating section to 
calculate timing for transmitting a transport stream in accordance with the 

30 MPEG standard, and a 1394 interface section to send transport packets onto 
a 1394 transmission channel. The 1394 interface section sends transport 
packets onto the 1394 transmission channel in accordance with transmission 
timing calculated at the transmission timing generating section. 

Accordingly, realtime reproduction through a 1394 interface can be 

35 ensured. 

For achieving the above-mentioned purposes, an AV data 
reproducing apparatus of the present invention comprises a disk recorded by 
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using an AV data recording apparatus described above, a reproducing section 
to read a transport stream having transmission timing information recorded 
on a disk, a timing adjustment section to reproduce transmission timing in 
accordance with the transmission timing information of a transport stream 
5 having transmission timing information, and a 1394 interface section to send 
transport packets onto a 1394 transmission channel. The 1394 interface 
section sends transport packets onto the 1394 transmission channel in 
accordance with the transmission timing reproduced at the timing 
adjustment section. 

10 Accordingly, realtime reproduction through a 1394 interface can be 

executed by using a transport stream having transmission timing 
information. 

For achieving the above-mentioned purposes, an AV data recording 
method of the present invention comprises steps of dividing an audio signal 

15 and a video signal into transport packets and assembling a plurality of the 
transport packets as a transport stream, and recording the transport stream. 
The method further comprises steps of managing whether a logical block on 
a disk is used or not, detecting a continuous data area that ensures a 
realtime continuous reproduction of the audio signal and the video signal, 

20 and determining a logical block number of the continuous data area on which 
the transport stream is to be recorded. The transport stream is recorded 
continuously on the plural continuous data areas detected by the continuous 
data detecting section. 

Accordingly, even realtime recording/realtime reproduction through 

25 a 1394 interface can be performed easily since there is no need to conduct 

any special stream conversion processes. At the same time, a waste area in 
the recording areas can be decreased and the efficiency of recording can be 
improved. Moreover, continuous reproduction will be ensured during 
reproduction. Furthermore, at the time of connecting to a PC, the content 

30 can be observed efficiently as a file of a stream based on the MPEG standard. 

Preferably in an AV data recording method of the present invention, 
the continuous data area comprising plural continuous logical blocks that 
enable recording at a maximum recording/reproducing rate is detected 
during at least a period required for securing reproduction for a maximum 

35 move time of a reading/writing head in a step of detecting the continuous 
data area. Accordingly, a reading/writing head movement such as a seek 
will be allowed. 
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Preferably in an AV data recording method of the present invention, 
an audio signal and a video signal are divided into transport packets, the 
plural transport packets for a predetermined time length are configured as 
one unit packet, and the unit packets are aligned to assemble the transport 
5 stream. As a result, efficient recording is executed in a form for easier 
management. 

Preferably in an AV data recording method of the present invention, 
the transport stream comprising transport packets adhering to digital 
broadcast using MPEG is assembled in a step of assembling the transport 
10 stream. Accordingly, functions of digital broadcast equipment using MPEG 
can be utilized. 

For achieving the above-mentioned purposes, an AV data recording 
method of the present invention comprises steps of dividing an audio signal 
and a video signal into PES packets and assembling a plurality of the PES 

15 packets as a PES stream, and recording the PES stream. The method 

further comprises steps of managing whether a logical block on a disk is used 
or not, detecting a continuous data area that ensures realtime continuous 
reproduction of the audio signal and the video signal, and determining a 
logical block number of the continuous data area on which the PES stream is 

20 to be recorded. The PES stream is recorded continuously on the plural 
continuous data areas which have been detected. 

This structure requires PES/TS conversion and TS/PES conversion. 
However, since such conversion process requires less time and effort when 
compared with PS/TS conversion and TS/PS conversion for a program stream, 

25 connection through a 1394 interface can be provided with comparative ease. 

Preferably in an AV data recording method of the present invention, 
the continuous data area comprising the plural continuous logical blocks 
that enable recording at a maximum recording/reproducing rate during at 
least a period required for securing reproduction for a maximum move time 

30 of a reading/writing head is detected in a step of detecting the continuous 
data area. Accordingly, a reading/writing head movement such as a seek 
will be allowed. 

Preferably in an AV data recording method of the present invention, 
an audio signal and a video signal are divided into PES packets, the plural 
35 PES packets for a predetermined time length are configured as one unit 

packet, and the unit packets are aligned to assemble the PES stream. As a 
result, efficient recording is executed in a form for easier management. 
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For achieving the above-mentioned purposes, an AV data recording 
method of the present invention comprises a step of deleting data by 
controlling a step of writing data in a logical block on a disk and a step of 
reading data recorded in a logical block. When a part of data recorded as 
5 one file on a plurality of logical blocks is deleted, the data is divided into 
three areas comprising an effective data area before the deletion area, an 
effective data area within the last of logical blocks including the deletion 
area, and an effective data area following the last logical block. Then, 
undeleted effective data present within the last logical block is closed 
10 forward within the last logical block, and the three areas are treated as one 
file. 

Accordingly, as a forward closing process is not required for all 
effective data after the deletion area, process efficiency can be improved 
considerably. 

15 For achieving the above-mentioned purposes, an AV data recording 

method of the present invention comprises steps of assembling an audio 
signal and a video signal as a system stream, and recording the system 
stream. The method further comprises steps of managing whether a logical 
block on a disk is used or not, detecting a continuous data area that ensures 

20 a realtime continuous reproduction of the audio signal and the video signal, 
and determining a logical block number of the continuous data area on which 
the system stream is to be recorded. Furthermore, at the same time that a 
system stream is recorded continuously on a plurality of the detected 
continuous data areas, a plurality of dummy data whose total size is equal to 

25 the logical block are recorded in the logical block, and only the dummy data 
are replaced with audio data at a time of post-recording. 

Accordingly, as plural dummy data of a size of a logical block are 
replaced with audio data and any other extra process can be omitted, a 
process of reading an entire logical block and a process of partial rewriting 

30 within a logical block is not necessary. Thus, the processes are expected to 
decrease drastically. 

Preferably in an AV data recording method of the present invention, 
during replacement of only the dummy data with audio data at the time of 
the post-recording, the system stream is recorded continuously on a plurality 

35 of the detected continuous data areas and at the same time, a plurality of 
dummy data that are larger in size than a logical block are recorded in at 
least one logical block, and only the dummy data included in a 



17 



predetermined logical block are replaced with audio data at the time of post- 
recording. Accordingly, similar effects will be obtainable even if the size of 
the dummy packet is not an integral multiple of the size of the logical block. 
For achieving the above-mentioned purposes, an AV data recording 
5 method of the present invention comprises a step of deleting data by 

controlling a step of writing data in a logical block on a disk and a step of 
reading data recorded in the logical block. When a part of data recorded as 
one file on a plurality of logical blocks is deleted, a first half and a latter half 
of the data are treated as one file. The first half comprises a dummy packet 

10 added to the back of an effective data area preceding the deletion area until 
data of an effective data area before the deletion area reaches a border of 
logical blocks, and the latter half comprises a dummy packet added to 
provide packets continuously before an effective data area after the deletion 
area, from the border of the logical block to the starting point of the effective 

15 data area following the deleted area. 

Accordingly, as no forward closing processes will be required for 
effective data after the deletion area, the process efficiency can be improved 
drastically. 

For achieving the above-mentioned purposes, an AV data recording 

20 method of the present invention comprises a step of deleting data by 

controlling a step of writing data in a logical block on a disk and a step of 
reading data recorded in a logical block. When a former part of data 
recorded as one file on a plurality of logical blocks is deleted as a deletion 
area and a latter part is retained as an effective data area, data comprising a 

25 dummy packet and the effective data area are treated as one file. The 
dummy packet is added so that the packets will be continued before the 
effective data area, from a border of a logical block preceding the end of the 
deletion area to the end of the effective data area. 

Accordingly, as forward closing processing is not required for the 

30 effective data following the deletion area, the process efficiency can be 
improved drastically. 

For achieving the above-mentioned purposes, an AV data recording 
method of the present invention comprises steps of writing data in a logical 
block on a disk and writing information for managing the written data in a 

35 logical block. In the step of writing information for data management, the 
data management information comprising a starting position of the data on a 
logical block, length of the data, and identification of a logical block on which 
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the data have been written, will be written. 

Accordingly, as freedom of the linkable areas is increased by the data 
management information, the writable area can be managed only with a 
pointer process without executing forward closing or padding of dummy data. 
5 Thus, the time and effort of the process for adhering to a standard can be 
decreased. 

For achieving the above-mentioned purposes, an AV data recording 
method of the present invention comprises a step of deleting data by 
controlling a step of writing data in a logical block on a disk and a step of 

10 reading data recorded in a logical block. In the data-writing step, data 
management information comprising a starting position of the data in a 
logical block, a length of the data and identification of a logical block on 
which the data are written, are written separately. When a part of data 
recorded as one file on a plurality of logical blocks is deleted in the data- 

15 deleting step, the data are divided into two areas: an effective data area 

before a deletion area and an effective data area after the deletion area, and 
the two areas are treated as one file. 

Accordingly, as freedom of the linkable areas is increased by the data 
management information, the writable area can be managed only with a 

20 pointer process without executing forward closing or padding of dummy data 
at a time of data deletion. Thus, the time and effort of the process for 
adhering to a standard can be decreased. 

Preferably in an AV data recording method of the present invention, 
a DIT packet of DVB standard additionally is inserted between the effective 

25 data areas before the deletion area and the other effective area after the 

deletion area for the purpose of recording. Accordingly, the DIT packet can 
be used as a trigger to detect that a stream of the effective data area after the 
deletion area is a new stream interrupted from a stream of the effective data 
area before the deleting area. 

30 For achieving the above-mentioned purposes, an AV data recording 

method of the present invention comprises steps of assembling a transport 
stream having transmission timing information by dividing an audio signal 
and a video signal into transport packets, and by repeating a set of the 
transport packets and transmission timing information for every transport 

35 packet, and also recording the transport stream having transmission timing 
information. The method further comprises steps of managing whether a 
logical block on a disk is used or not, detecting a continuous data area that 
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ensures realtime continuous reproduction of the audio signal and the video 
signal, and determining a logical block number of the continuous data area 
on which the transport stream having transmission timing information is to 
be recorded. The transport stream having transmission timing information 
5 is recorded continuously on the plural continuous data areas detected by the 
continuous data detecting section. 

Accordingly, output through a 1394 interface can be executed only by 
a simple timing adjustment without newly generating output timing. 

Preferably in an AV data recording method of the present invention, 

10 a transport stream is assembled by dividing an audio signal and a video 
signal into transport packets, configuring one unit packet by allocating 
repeatedly a set comprising a plurality of the transport packets for a 
predetermined time length and transmission timing information for every 
transport packet, and by aligning the unit packets. Accordingly, efficient 

15 recording can be performed in a form more suitable for management. 

Preferably in an AV data recording method of the present invention, 
the transport stream comprising the transport packets based on digital 
broadcast using MPEG is assembled, since it also can be utilized suitably for 
a digital broadcast standard using MPEG. 

20 Preferably in an AV data recording method of the present invention, 

a counter value of 27MHz is used as transmission timing information. It is 
also preferable that a counter value of 24.576MHz is used as transmission 
timing information. In a case of 27MHz, a clock used in 
recording/reproducing a video or the like can be appropriated. In a case of 

25 24.576MHz, output timing can be adjusted easily since this value 
corresponds to the standard clock at the 1394 interface section. 

For achieving the above-mentioned purposes, an AV data recording 
method of the present invention comprises steps of receiving a transport 
stream in real time from a channel, and recording the transport stream. 

30 The method further comprises steps of managing whether a logical block on 
a disk is used or not, detecting a continuous data area that ensures realtime 
continuous reproduction of the transport stream, and determining a logical 
block number of the continuous data area on which the transport stream is 
to be recorded. The transport stream is recorded continuously on a 

35 plurality of the continuous data areas that have been detected. 

Accordingly, no special stream conversion processes will be required 
even in a case of a realtime input through a 1394 interface, and thus, video 



20 



recording can be executed with ease. At the same time, a waste area in the 
record area can be decreased and efficient recording will be realized. In 
addition, continuous reproduction is ensured at a time of reproduction. 
Furthermore, the stream can be observed as a stream adhering to the MPEG 
standard at the time of connecting to a PC. 

For achieving the above-mentioned purposes, an AV data recording 
method of the present invention comprises steps of receiving a transport 
stream in real time from a channel, and recording a set of a transport packet 
and reception timing information as a continuous transport stream having a 
transmission timing information. The method further comprises steps of 
managing whether a logical block on a disk is used or not, detecting a 
continuous data area that ensures realtime continuous reproduction of the 
transport stream having transmission timing information, and determining 
a logical block number of the continuous data area on which the transport 
stream having transmission timing information is to be recorded. The 
transport stream having transmission timing information is recorded 
continuously on a plurality of the continuous data areas that have been 
detected. 

Accordingly, no special stream conversion processes are required 
even if the realtime input through the 1394 interface is provided with 
transmission timing information, and thus, video recording can be executed 
with ease. In addition, continuous reproduction is ensured at a time of 
reproduction. Furthermore, the stream can be observed as a stream 
adhering to the MPEG standard at the time of connecting to a PC. 

For achieving the above-mentioned purposes, an AV data 
reproducing method of the present invention comprises steps of: reading a 
transport stream on a disk recorded by using an AV data recording method 
described above, 

calculating a timing for transmitting the transport stream in 
accordance with the MPEG standard, and 

sending the transport packets onto a 1394 transmission channel. In 
the method, the transport packets are sent onto the 1394 transmission 
channel in accordance with calculated transmission timing. 

Accordingly, realtime reproduction through a 1394 interface can be 
ensured. 

For achieving the above-mentioned purposes, an AV data 
reproducing method of the present invention comprises steps of: reading a 
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transport stream having transmission timing information recorded on a disk 
by using an AV data recording method described above, 

reproducing a timing for transmitting in accordance with 
transmission timing information of the transport stream having 
transmission timing information, and 

sending the transport packets onto a 1394 transmission channel. In 
the method, the transport packets are sent onto the 1394 transmission 
channel in accordance with the reproduced transmission timing. 

Accordingly, realtime reproduction through a 1394 interface can be 
executed by using a transport stream having transmission timing 
information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing a structure of an AV data recording 
apparatus in Embodiment 1 of the present invention. 

FIG. 2 is a diagram showing a recording form of an AV data recording 
apparatus in Embodiment 1 of the present invention. 

FIG. 3 is a diagram showing a structure of an AV data 
recording/reproducing apparatus in an example of the present invention. 

FIG. 4 is a diagram showing a recorded content in an AV data 
recording apparatus before a deletion operation in Embodiment 2 of the 
present invention. 

FIG. 5 is a diagram showing a recorded content in an AV data 
recording apparatus after a deletion operation in Embodiment 2 of the 
present invention. 

FIG. 6 is a diagram showing a structure of a recorded content file 
before a deletion operation in an AV data recording apparatus in 
Embodiment 2 of the present invention. 

FIG. 7 is a diagram showing a structure of a recorded content file 
after a deletion operation in an AV data recording apparatus in Embodiment 
2 of the present invention. 

FIG. 8 is a diagram showing numerical values related to an 
allocation descriptor of a file entry before a deletion operation in an AV data 
recording apparatus in Embodiment 2 of the present invention. 

FIG. 9 is a diagram showing numerical values related to an 
allocation descriptor of a file entry after a deletion operation in an AV data 
recording apparatus in Embodiment 2 of the present invention. 
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FIG. 10 is a flow chart showing processing at a deletion proceeding 
section of an AV data recording apparatus in Embodiment 2 of the present 
invention. 

FIG. 11 is a diagram showing a recording form of an AV data 
5 recording apparatus in Embodiment 3 of the present invention. 

FIG. 12 is a diagram showing a recorded content in an AV data 
recording apparatus before a deletion operation in Embodiment 4 of the 
present invention. 

FIG. 13 is a diagram showing a recorded content in an AV data 
10 recording apparatus after a deletion operation in Embodiment 4 of the 
present invention. 

FIG. 14 is a diagram showing a recorded content in an AV data 
recording apparatus after a deletion operation in Embodiment 4 of the 
present invention. 

15 FIG. 15 is a diagram showing a recorded content in an AV data 

recording apparatus after a deletion operation in Embodiment 4 of the 
present invention. 

FIG. 16 is a diagram showing a recorded content in an AV data 
recording apparatus after a deletion operation in Embodiment 4 of the 
20 present invention. 

FIG. 17 is a diagram showing a structure of a recorded content file 
after a deletion operation in an AV data recording apparatus in Embodiment 
4 of the present invention. 

FIG. 18 is a diagram showing numerical values related to an 
25 allocation descriptor of a file entry before a deletion operation in an AV data 
recording apparatus in Embodiment 4 of the present invention. 

FIG. 19 is a diagram showing numerical values related to an 
allocation descriptor of a file entry after a deletion operation in an AV data 
recording apparatus in Embodiment 4 of the present invention. 
30 FIG. 20 is a flow chart showing processing at a deletion proceeding 

section of an AV data recording apparatus in Embodiment 4 of the present 
invention. 

FIG. 21Aand 21B are diagrams showing data structures of allocation 
descriptors of AV data recording apparatuses in Embodiment 5 of the present 
35 invention. 

FIG. 22 is a diagram showing a recorded content in an AV data 
recording apparatus before a deletion operation in Embodiment 5 of the 
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present invention. 

FIG. 23 is a diagram showing a structure of a recorded content file 
after a deletion operation in an AV data recording apparatus in Embodiment 
5 of the present invention. 
5 FIG. 24 is a diagram showing figures related to an allocation 

descriptor of a file entry before a deletion operation in an AV data recording 
apparatus in Embodiment 5 of the present invention. 

FIG. 25 is a diagram showing figures related to an allocation 
descriptor of a file entry after a deletion operation in an AV data recording 
10 apparatus in Embodiment 5 of the present invention. 

FIG. 26 is a flow chart showing a processing at a deletion proceeding 
section of an AV data recording apparatus in Embodiment 5 of the present 
invention. 

FIG. 27 is a diagram showing a structure of a conventional AV data 
15 recording/reproducing apparatus. 

FIG. 28 is a diagram showing a recording format in a case of 
recording a video on a DVD-RAM in real time. 

FIG. 29 is a diagram showing that a content recorded on a DVD-RAM 
is managed by an UDF or an ISO/IEC 13346 file system. 
20 FIG. 30A and 30B are diagrams showing structures of allocation 

descriptors. 

FIG. 31 is a diagram showing a recorded content before a deletion 
operation of a recorded file on a DVD-RAM. 

FIG. 32 is a diagram showing a recorded content after a deletion 
25 operation of a recorded file on a DVD-RAM. 

FIG. 33 is a diagram showing a recorded content in an AV data 
recording/reproducing apparatus using DVD-RAM, which will be post- 
recorded. 

FIG. 34 is a diagram exemplifying a record form of a transport 

30 stream. 

FIG. 35 is a diagram showing a recording form of an AV data 
recording apparatus in an example of the present invention. 

FIG. 36 is a diagram showing a structure of an AV data recording 
apparatus in Embodiment 6 of the present invention. 
35 FIG. 37 is a diagram showing a recording form of an AV data 

recording apparatus in Embodiment 6 of the present invention. 



24 



BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, embodiments of the present invention will be described 
with reference to the drawings. 
(Embodiment 1) 

5 FIG. 1 is a diagram showing a block structure of an AV data 

recording apparatus in Embodiment 1 of the present invention. In FIG. 1, 
signals inputted at a video signal input section 1 and an audio signal input 
section 2 are compressed respectively at a video compressing section 3 and 
an audio compressing section 4. The compressed signals are formed to be a 
10 transport stream at a transport stream assembling section 5 and written on 
a phase-change optical disk 8 via a recording section 6 and a pickup 7. 

When video signals are inputted and recorded via a 1394 interface, 
the video signal of a transport stream form inputted from outside into the 
1394 interface section 9 is recorded on the phase-change optical disk 8 via 
15 the recording section 6 and the pickup 7. 

For recording a video signal, a recording control section 61 controls 
the recording section 6. In addition to that, the recording control section 61 
makes a continuous data area detecting section 62 to detect free areas that 
are physically continuous. The continuous data area detecting section 62 
20 searches the use condition of each logical block (and each sector) managed by 
a logical block managing section 63 in order to detect free areas. 

Specifically, in an operation to start recording, the transport stream 
assembling section 5 divides the compressed video signal and the compressed 
audio signal into a transport packet V_TSP and A_TSP of 188 byte units 
25 (V_TSP denotes a video transport packet for storing video data and A_TSP 
denotes an audio transport packet for storing audio data), and aligns these 
two types of transport packets in order to configure a VOBU and sends them 
to the recording section 6. 

At the recording section 6, recording of VOBU starts at a location 
30 with a logical number determined by the recording control section 61. At 
this time, a VOBU is divided into 32 kbyte units at the recording section 6, 
and the 32 kbyte units are provided with error correction codes so as to be 
recorded as one logical block on a phase-change optical disk 8. 

When recording of one VOBU is completed during one logical block is 
35 being processed, a following VOBU is recorded sequentially without 
providing any spacing. 

A continuous free logical block area of at least 11 seconds at a 
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maximum recording/reproducing rate calculation is detected by the 
continuous data area detecting section 62 before the recording at the 
recording section 6 starts. A corresponding logical block number is notified 
to the recording section 6 every time that writing of a logical block unit 
5 occurs, and the logical block managing section 63 is notified that a logical 
block has been used. 

The continuous data area detecting section 62 searches the use 
condition of a logical block that is managed within a logical block managing 
section, and detects an area where unused logical blocks continue for 11 
10 seconds at the maximum recording/reproducing rate calculation. Here, a 
data reading rate of the reproducing section, a maximum data 
recording/reproducing rate (rate for recording/reproducing a video) and a 
maximum move time of a pickup are considered the same as in conventional 
technologies. 

15 A continuous free logical block area of at least 11 seconds is detected 

at all times to secure a continuous reproduction, but any other techniques 
can be taken without being limited thereto. 

For example, a data size of continuous free logical blocks can be 
determined dynamically while calculating and tracing storing amounts of 

20 extra reproduction data. That is, when a continuous data area for 17 
seconds is secured at a certain point of time during photographing, a 
following continuous data area for 5 seconds will be retained in a recording 
method to ensure a continuous reproduction. 

The logical block managing section 63 comprehends a use condition 

25 for every logical block number by using used logical block numbers notified 
by the recording control section 61, and executes management. That is, the 
use condition of each sector unit composing the logical block number is 
managed by recording whether it has been used or not, using a space bit 
descriptor area defined by a UDF or a ISO/IEC 13346 file structure. And a 

30 FID and a file entry are written into a file management area on a disk at a 
final stage of a recording process. 

Next, FIG. 2 is a diagram showing a recording form of an AV data 
recording apparatus in Embodiment 1 of the present invention. In FIG. 2, a 
MPEG system stream is composed of a plurality of VOBUs continuing with 

35 no spacing. One VOBU corresponds to a recorded content for 0.4 to 1 second 
and it is composed of MPEG transport packets continuing with no spacing. 

The transport packets are classified into two types: a video transport 
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packet (V_TSP) to store video data and an audio transport packet (AJTSP) to 
store audio data. Each transport packet is 188 bytes in length. The 
V_TSP is composed of a transport packet header and video data while the 
A_TSP is composed of an audio packet header and video data. The V_TSP 
5 and the A_TSP can be identified from each other with PID (packet ID) in the 
transport packet headers. PID of the V_TSP is "0x0020" while PID of the 
A_TSP is "0x0021". The relationship between a VOBU and a continuous 
data area, a logical block and a sector is same as that shown in FIG. 28. 

When recorded data are reproduced, as shown in FIG. 3, a transport 

10 stream taken out via the pickup 7 and the reproducing section 31 is divided 
at a transport stream disassembling section 32 into a video signal and an 
audio signal. The signals are outputted respectively to a video display 
section 35 and an audio output section 36 through a video extending section 
33 and an audio extending section 34. 

15 When a set top box (STB) is connected to the 1394 interface in order 

to transmit a recorded video to the set top box and to reproduce the video at 
the set top box side, a transport stream outputted at the reproducing section 
31 is sent to the 1394 interface section 9 as it is via an output timing 
generating section 13. 

20 The output timing generating section 13 schedules and generates 

output timing of each transport packet in compliance with a decoder model of 
a MPEG standard (transport stream system target decoder) and sends each 
transport packet with the timing to the 1394 interface section 9. 

The 1394 interface section 9 keeps the time interval between packets 

25 at the time of receiving the respective transport packets and transmits it to a 
1394 transmission channel. In a MPEG standard decoder model, it is 
defined to transmit transport packets so that a buffer memory for receiving 
transport packets at the set top box side will not overflow or underflow. 

When recorded data are displayed at the video display section 35 and 

30 also when the data are reproduced at the set top box side via the 1394 

interface section 9, the transport stream is recorded in an area designated by 
the continuous data area detecting section 62, so that a continuous 
reproduction is ensured. 

As mentioned above, Embodiment 1 can provide an easy and efficient 

35 manner both ensuring a realtime recording/realtime reproduction by using a 
video isochronous transmission means via a digital interface and also 
ensuring file reproduction by using a means for asynchronous transmission 
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at the time of connecting to a PC, due to the following reasons: no special 
stream conversion process is required when the 1394 interface is used; 
recording is executed in a condition in which a continuous reproduction is 
ensured; there is no waste area in the recording area; and it can be observed 
5 as a data file based on a MPEG standard when connecting to a PC. 

When a recorded video signal file or the like is deleted, a deletion 
control section 64 controls both the recording section 6 and the reproducing 
section 31 for executing the deletion process. Furthermore, in a case of 
post-recording, a post-recording control section 65 controls the recording 

10 section 6 and the reproducing section 31 in order to complete the post- 
recording process. For carrying out a post-recording after a recording, a 
video should be recorded previously while driving a section 10 that generates 
dummy packets for post-recording. For an actual deletion and post- 
recording, reproducing functions (e.g., a reproducing section) should be 

15 driven to read data of a logical block. 

A transport stream is recorded in Embodiment 1, but it can be a PES 
stream composed of PES packets having an arbitrary packet length as shown 
in FIG. 35. 

For recording a PES stream, a PES/TS conversion and a TS/PES 
20 conversion are required when inputting/outputting via a 1394 interface is 
executed. However, such a conversion process is simple in a comparison 
with a PS/TS conversion and TS/PS conversion required for a program 
stream, since the PS/TS conversion and the TS/PS conversion are equivalent 
respectively to a PS/PES/TS conversion and a TS/PES/PS conversion. In 
25 place of a transport stream assembling section and a disassembling section, 
a PES assembling section and a disassembling section are required. 

In Embodiment 1, though audio is predicted to be compressed, no 
serious problems will occur even if audio is incorporated without being 
compressed in a system stream. 
30 In Embodiment 1, the digital interface is explained as a transmission 

channel based on a 1394 standard in Embodiment 1. However, this is not 
intended to be limited thereto as long as it allows isochronous transmission 
and asynchronous transmission of MPEG data. 
(Embodiment 2) 

35 The following explanation is about a case where a user deletes a 

specific VOBU of a recorded video. FIG. 4 is a diagram showing a content 
recorded in a AV data recording apparatus in Embodiment 2 of the present 
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invention before a deletion operation. In FIG. 4, data are recorded in a 
range of logical blocks #5000-5999, and VOBU#0-VOBU#85 are recorded in 
the logical blocks. Here, the recorded logical blocks are regarded as an area 
'a' as a whole. The user will reproduce a recorded video to designate 
5 VOBU#51 for a part to be deleted. The VOBU#51 to be deleted is recorded 
in the logical blocks of #5500, #5501 and #5502. 

FIG. 5 is a diagram showing a content that is recorded after a 
deletion operation in an AV data recording apparatus in Embodiment 2 of the 
present invention. In FIG. 5, logical blocks #5000^#5500 and #5502-#5999 

10 include recorded data, while a logical block #5501 becomes a free area 
(unused). In the logical blocks VOBU#0-#50 and VOBU#52-#85 are 
recorded, and VOBU#51 has been deleted from the recorded content. Here, 
video data parts of logical blocks #5000-^5500, a logical block #5502, and 
logical blocks #5503— #5999 are regarded respectively as an area A, an area B 

15 and an area C. 

FIG. 6 is a diagram showing a file structure that has been recorded 
in an AV data recording apparatus in Embodiment 2 of the present invention 
before a deletion operation. A content recorded in the area 'a' in FIG. 4 
(logical blocks #5000-#5999) is indicated as being linked to a file entry by an 

20 allocation descriptor. 

FIG. 7 is a diagram showing a structure of a file that has been 
recorded after a deletion operation in an AV data recording apparatus in 
Embodiment 2 of the present invention. In FIG. 7, the recorded contents of 
the areas A, B and C in FIG. 5 are linked to a file entry by three allocation 

25 descriptors. 

FIG. 8 is a diagram showing numerical values concerning an 
allocation descriptor of a file entry before a deletion operation in the AV data 
recording apparatus in Embodiment 2 of the present invention. In this 
embodiment, an extended allocation pointer shown in FIG. 30B is used for an 

30 allocation descriptor. The extent location indicates a head sector number of 
the area 'a' in FIG. 4, and also a sector number "80000" corresponding to the 
logical block #5000. Regarding data length of a file, a record length and an 
extent length indicate 32766144 bytes. Since an allocation descriptor has 
20 bytes, an allocation descriptor length is '20'. Since data are not 

35 compressed in the Embodiment 2, the information length used here has a 
value equal to the record length, and an 'implementation use' is not used. 
Therefore, a detailed explanation of these fields will be omitted from the 
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following description. 

FIG. 9 is a diagram showing numerical values concerning an 
allocation descriptor of a file entry after a deletion operation in an AV data 
recording apparatus in Embodiment 2 of the present invention. Here also, 
5 the extended allocation pointers of FIG. 30B are used for the allocation 
descriptors. Extent locations of the allocation descriptors A, B and C 
indicate respectively the head sector numbers of the areas A, B and C in FIG. 
5, and also sector numbers "80000", "88032", "88048" corresponding to the 
logical blocks #5000, #5502, and #5503. The recorded lengths of the 

10 allocation descriptors A, B and C indicate effective data lengths: 16383072 
bytes, 16544 bytes and 16299600 bytes respectively. Extent locations of the 
allocation descriptors A and B are indicated as a length of a range including 
effective data shown as integral multiples of 2048 bytes: 16384000 bytes and 
18432 bytes respectively. On the other hand, the extent location of the 

15 allocation descriptor C is not necessarily an integral multiple of 2048 bytes 
according to the standard, and therefore it is equal to 16299600 bytes of the 
recorded length. Since three application descriptors are used, the allocation 
descriptor length becomes '60'. 

The following is an explanation of a process flow at a deletion 

20 processing section 64. FIG. 10 is a flow chart showing a process at a 
deletion processing section of an AV data recording apparatus in 
Embodiment 2 of the present invention. FIG. 10 relates to a case where a 
user watches a reproduced video to instruct deletion of a specific part in 
order to delete a corresponding VOBU#51 in FIG. 4. Among the data in 

25 VOBU#52, only the data written in the logical block #5502 are closed 

forward and rewritten so that they start from the head of the logical block 
#5502 (step S101). This forward-closed part is regarded as an area B. 

Next, the file entry is modified as shown in FIGs. 7 and 9 (steps S102 
to S104). The allocation descriptor A in FIG. 7 indicates that the recorded 

30 content starts from the logical block #5000 (sector #80000), the effective data 
size (recorded length) is 16383072 bytes, and that the data size of 2048 byte 
units including the effective data (extent length) is 16384000 bytes. The 
allocation descriptor B indicates that the content starts from the logical 
block #5502 (sector #88032), the effective data size (recorded length) is 16544 

35 bytes and that the data size of 2048 byte units including the effective data 
(extent length) is also 16432 bytes. The allocation descriptor C indicates 
that the content starts from the logical block #5503 (sector #88048), and that 
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the effective data size (recorded length) and the extent length are 16299600 
bytes. Finally, the logical block managing section is notified that the logical 
block #5501 becomes free (step S105). In this way, a deletion process is 
completed. 

5 As mentioned above, only one logical block will be closed forward in 

Embodiment 2, and deletion is completed by adding and modifying the 
allocation descriptors. Since the entire area C is not necessarily closed 
forward, the process time and effort at the deletion processing section 64 is 
decreased considerably. Moreover, realtime recording/realtime 

10 reproduction of a video via a 1394 interface before a deletion process, and 
reproduction and partial deletion of a file at the time of connecting to a PC 
can be performed easily and efficiently in any of Embodiment 1 and 2, since 
VOBUs are allocated continuously in Embodiment 1, or a part of VOBUs is 
allocated intermittently to the logical blocks in Embodiment 2. 

15 During a reproduction after the deletion, for example, in skipping 

from the area A to the area B, a separate MPEG buffer control should be 
executed before the skipping in order to ensure a continuous reproduction. 

While an area that a user can designate for deletion is a VOBU unit 
in Embodiment 2, this is not limited thereto but the VOBU unit can be 

20 replaced with, e.g., a frame unit. In such a case, however, a VOBU will be 
deleted only when it is included entirely in an area that a user designates for 
deletion. When a VOBU partially includes a deletion area, an additional 
process will be required, such as deleting unnecessary frames by editing to 
shorten the VOBU, or controlling for preventing reproduction of frames 

25 included in the deletion area without deleting the corresponding VOBU. 

Alternatively an area that a user can designate for deletion may be a 
field unit. In such a case, however, a VOBU will be deleted only when it is 
included entirely in an area that a user designates for deletion. When a 
VOBU partially includes a deletion area, an additional process will be 

30 required, such as deleting unnecessary frames by editing to shorten the 
VOBU and to prevent reproduction of a specific frame, or controlling for 
preventing reproduction of a field included in the deletion area, without 
deleting the corresponding VOBU. 

Though a VOBU is composed of transport packets in Embodiment 2, 

35 it can be composed of packs of a program stream of an arbitrary length. 

Though a VOBU is composed of transport packets in Embodiment 2, 
it can be a PES stream composed of PES packets having an arbitrary packet 
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length. Moreover, it can be a stream of unique format composed of packets 
of a specific format. 
(Embodiment 3) 

The following is an explanation of a case where a user records video 
5 data, and the data can be post-recorded afterward. FIG. 11 is a diagram 
showing a recording form in an AV data recording apparatus in Embodiment 
3 of the present invention. In FIG. 11, a VOBU is composed of V_TSPs and 
A_TSPs similar to Embodiment 1, and also composed of dummy packets 
(hereinafter, each dummy packet is referred to as "D_TSP") for storing a 

10 secondary audio at the time of post-recording and null transport packets 
(hereinafter, each null transport packet is referred to as "N_TSP"). A 
D_TSP is identified with PID="0x0022" and a N_TSP is identified with 
PID="0xlFFF'. An audio signal is designated previously for stream types 
(stream type fields of transport packet headers) of data stored in the D_TSP 

15 at the time of recording a video. 

When a peak rate of the second audio to be post-recorded is a little 
less than 512kbps per 2ch (including a transport header), a data size for one 
minute is less than two logical blocks. 

When video data are recorded to be post-recorded, e.g., in a VOBU#I 

20 as shown in FIG. 11, a N_TSP is allocated in a border between a logical block 
#(i-l) and a logical block #i, while N_TSP is allocated in a border between a 
logical block #(i+l) and a logical block #(i+2), and an interval therebetween is 
padded with D_TSPs substantially corresponding to 512Kbps. Similarly, a 
D_TSP sandwiched with N_TSPs is placed in each VOBU. The writing 

25 position of D_TSP is determined to follow a first logical block within the 

VOBU. In this way, the D_TSP position can be specified without reading a 
logical block including D_TSP. 

When a secondary audio signal is post-recorded, A_TSPs as audio 
transport packets for the secondary audio are recorded in physical positions 

30 of D_TSP while displaying in each VOBU a recorded video with no 

accompanying audio. At this time, the writing position for recording the 
secondary audio is closed in a logical block, and no extra processes but 
writing audio data will be required. That is, as there is no possibility of 
RMW occurrence, a high speed process is available when compared to 

35 conventional technologies. 

For reproducing a video synchronizing with the secondary audio, 
V_TSP and A_TSP with PID="0x0022" may be reproduced. 
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As mentioned above, in Embodiment 3, process amounts in recording 
secondary audio at the time of post-recording can be decreased considerably, 
and a post-recording function can be performed easily. 

Though a transport stream is used to record in Embodiment 3, it can 
5 be replaced with a program stream composed of packs. In such a case, 

dummy packs with a total size equal to a logical block will be recorded to the 
logical block. 

In the Embodiment 3, the D_TSP position is determined to follow a 
first logical block whose head is included in a VOBU, but the position can be 

10 in the second or the latter VOBUs. Alternatively, a position to start D_TSP 
can be determined arbitrarily. Though the stream type of D_TSP is audio in 
this embodiment, it also can be private data. 

Though a D_TSP in Embodiment 3 is determined so that 
PID="0x0022" in recording a video for subsequent post-recording, the value 

15 can be in a range between "0x0002" to "OxlFFF". However, when the PID is 
"OxlFFF', the PID should be allocated with a value in a range from "0x0002" 
to "OxlFFE" at the time of post-recording. 

Though recording is executed with a transport stream in 
Embodiment 3, the transport stream can be replaced with a PES stream 

20 composed of PES packets having an arbitrary packet length. When such a 
PES stream is used, dummy PES packets having a total size of at least a 
logical block size is recorded to be dummy packets. A PES packet of a 
secondary audio and a dummy PES packet can be identified by changing a 
stream ID of the PES. 

25 (Embodiment 4) 

The following is an explanation of a case where a user deletes a 
specific VOBU of a recorded video. FIG. 12 is a diagram showing a content 
recorded in an AV data recording apparatus in Embodiment 4 before a 
deletion operation. In FIG. 12, VOBU#0 - VOBU#85 are recorded ranging 

30 from logical blocks #5000 to 5999. In this embodiment, an area of the entire 
recorded VOBUs is regarded as an area £ a', and the data size is determined to 
be 32766144 bytes. A user will designate VOBU#51 as a part to be deleted 
while reproducing the recorded video. The VOBU#51 to be deleted is 
recorded in a range of #5500, #5501, #5502 and #5503. 

35 FIGs. 13—16 are diagrams showing contents recorded after a deletion 

operation in an AV data recording apparatus in Embodiment 4 of the present 
invention. In FIGs. 13-16, N_TSP denotes a null transport packet. 
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In FIG. 13, VOBUs are recorded in logical blocks #5000^5500, and 
#5503-#5999, while logical blocks #5501 and #5502 are free areas (unused). 
In other words, any of VOBU#0-VOBU#50, and VOBU#52^#85 is recorded 
in each of the logical blocks, while VOBU#51 is deleted from the recorded 
5 content. A data size ranging from the head of the VOBU#0 to the end of the 
VOBU#50 is determined as size A, while a data size ranging from the head of 
the VOBU#0 to the end of the VOBU#51 before a deletion is determined as 
size B. Further, null transport packets (N_TSPs) are allocated at positions 
after the VOBU#50 and before the VOBU#52. At this time, area A 
10 corresponds to a data area preceding the deletion area, having N_TSPs 
added to the back thereof. Area B corresponds to a data area behind the 
deletion area, having N_TSPs at the front thereof. A data size ranging from 
the head of the VOBU#0 to the end of the VOBU#50 is determined to be 
16406760 bytes. 

15 FIG. 14 shows an example of deletion where the deleted VOBU#51 

has a size of 100016 bytes, while FIG. 15 shows an example of deletion where 
the deleted VOBU#51 has a size of 80088 bytes. In FIGs. 14 and 15, "add A" 
and "add B" indicate respectively the data sizes of N_TSPs added behind the 
VOBU#50 and NTSPs added in front of the VOBU# 52. 

20 X and Y are numerical values relating to borders of 94 kbytes 

(94X1024 bytes) counted from the head of the data before deletion. X 
indicates a data size ranging from the final 94 kbyte border of a data part in 
front of the deleted area to the end of the part of the added null transport 
packet. Y indicates a data size ranging from another 94kbyte border that is 

25 placed immediately before the first 94 kbyte border in a data part behind the 
deletion area to the head of the area B. 

FIG. 14 shows a case of Y>X, and FIG. 15 shows a case of Y<X. The 
size of 94 kbytes (94X1024 bytes) is equal to the lowest common multiple 
between 188 bytes of the transport packet size and 2048 bytes of the sector 

30 size. 

FIG. 16 shows the continuous state of the transport packets in the 
areas A and B. 

FIG. 16 shows a structure of a file recorded before a deletion 
operation in an AV data recording apparatus according to Embodiment 4 of 
35 the present invention. FIG. 16 indicates that the content recorded in the 

area 'a' in FIG. 12 (logical blocks #5000-^5999) is linked to a file entry by an 
allocation descriptor. 



34 



FIG. 17 is a diagram showing a structure of a file recorded after a 
deletion operation in an AV data recording apparatus according to 
Embodiment 4 of the present invention. FIG. 17 shows that the contents 
recorded in the areas A and B of FIGs. 14 and 15 are linked to a file entry by 
5 two allocation descriptors. 

FIG. 18 is a diagram showing numerical values concerning an 
allocation descriptor of a file entry before a deletion operation for an AV data 
recording apparatus in Embodiment 4 of the present invention. Here, a 
short allocation pointer shown in FIG. 30Ais used as an allocation descriptor. 

10 The extent location shows a head sector number of the area 'a' in FIG. 12, 
and also indicates a sector number "80000" corresponding to a logical block 
#5000. An extent length indicating an effective data length shows 
32766144 bytes. Since one allocation descriptor corresponds to 8 bytes, the 
allocation descriptor length is '8'. 

15 FIG. 19 is a diagram showing numerical values relating to an 

allocation descriptor of a file entry after a deletion operation in an AV data 
recording apparatus in Embodiment 4 of the present invention. Similarly, 
the allocation descriptors used here are the ones shown in FIG. 30A. The 
respective extent locations of the allocation descriptors A and B indicate the 

20 head sector numbers of the areas A and B in FIG. 14, and also indicate the 
sector numbers "80000" and "88059" corresponding to the head sector (first 
sector) within the logical block #5000, and the twelfth sector within the 
logical block #5503. The extent lengths of the allocation descriptors A and B 
indicate the effective data lengths of 16406760 bytes and 16261312 bytes 

25 respectively. Since two allocation descriptors are used, the allocation 
descriptor length is '16'. 

'add A of the area A and 'add B' of the area B will be calculated in 
accordance with the following Equations 1 and 2. Equation 1 is used to 
derive the 'add A' of the area A. 



35 



Equation 1 



2048 modular 



addA= ( 



+ 1 ) x 2048 - sizeA 



10 



else 



15 Equation 2 is used to derive the 'add B' of the area B. 

Equation 2 



X= (sizeA + addA) ■ 



size A - add A 
94 x 1 024 



x ( 9d x 1024 ) 



Y= sizeB 



sizeB 



L 94 X1Q24 J ro und 
if ( Y^X ) 

sizeB 



x ( 94 x 1024 ) 



94 x 1024 

then 

addB = Y - X 
else 

addB = 0 



modular 



= (94x 1Q24-X) - Y 



The Derivative Equation of 'add B' in Y > X differs from that in Y<X. 
In Equations 1 and 2, 'modular' means a remainder in the division, and 
'round' means a value obtained by omitting the numerical values after the 
decimal fractions from the divisional result. 
5 The process flow at the deletion processing section 64 is described as 

follows. FIG. 20 is a flow chart showing a process at a deletion processing 
section of an AV data recording apparatus in Embodiment 4 of the present 
invention. FIG. 20 refers to an explanation of a case where a user watches a 
reproduced video to instruct deletion of a specific part and to delete 

10 VOBU#51 in FIG. 12, which corresponds to the part to be deleted. First, an 
area A is configured by adding only null transport packets for the size 'add A' 
after the VOBU#50 (step S201). Therefore, the data size of the area A will 
be equated to an integral multiple of 2048 bytes. Next, an area B is 
configured by adding only null transport packets for the size of 'add B' in 

15 front of the VOBU#52 (step S202). Here, the null transport packets of the 
area A and of the area B are arranged successively. 

As a result, a data starting address of the area B will be an integral 
multiple of 2048 bytes when the number is counted from the head of the 
VOBU#0 excepting the VOBU#51. As mentioned above, since the end of the 

20 area A and the head of the area B will be 2048 byte borders, the conditions 
for the short allocation pointer of UDF will be met. Moreover, when the 
area A and the area B are connected, 188 byte-transport packets will be 
allocated in a sequence. This is shown in FIG. 16. 

As shown in FIG. 14, when a data size of the VOBU#51 is, e.g., 

25 100016 bytes, X=45056, Y=47000 and Y>X, and thus, null transport packets 
of add A=1816 bytes and add B=1944 bytes will be added. 

When the data size of the VOBU#51 is e.g., 80088 bytes as shown in 
FIG. 15, X=45056, Y=27071 and Y<X, and thus, null transport packets of add 
A=1816 bytes and add B=78272 bytes will be added. 

30 Next, the file entry is modified as shown in FIGs. 17 and 19 (steps 

S203-S204). The numerical values in FIG. 19 are related to the case of FIG. 
14. The allocation descriptor A in FIG. 17 indicates that the recorded 
content starts at the head sector (sector #80000) of the logical block #5000, 
and that the data size is 16408576 bytes. It indicates also that the 

35 allocation descriptor B starts at the twelfth sector (sector #88059) of the 

logical block #5503, and that the data size is 16261312 bytes. Finally, the 
logical block managing section is notified that logical blocks #5501 and #5502 
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become free (step S205). Accordingly, a deletion processing is completed. 

Accordingly in Embodiment 4 of the present invention, a deletion 
process is completed by adding null transport packets and also by adding- 
modifying an allocation descriptor. Since this process does not require 
forward closing of the entire areas after the deletion area, the time and effort 
for a process at the deletion processing section 64 is reduced considerably. 
Moreover, realtime recording/realtime reproduction of a video through a 
1394 interface before a deletion operation, file reproduction and partial 
deletion operation at the time of connecting to a PC can be performed in an 
easy and efficient manner by either allocating VOBUs continuously as in 
Embodiment 1 or by allocating VOBUs continuously with null packets 
therebetween. 

During reproduction after a deletion operation, for example, when 
skipping is executed from the area A to the area B, a separate buffer control 
of MPEG may be required before the skip in order to ensure a continuous 
reproduction. 

In this embodiment, an area that a user can designate for deletion is 
composed of VOBU units. This is not limited thereto, but it can be, for 
example, frame units. In that case, however, only VOBUs that are included 
completely in a deletion area designated by the user will be deleted. When 
a VOBU partially includes a deletion area, a certain process should be 
executed. For example, editing will be executed to delete an unnecessary 
frame to shorten the VOBU, or control will be conducted to avoid 
reproduction of a frame included in the deletion area without deleting the 
VOBU. 

A deletion area that can be designated by a user can be a field unit. 
In such a case, however, only VOBUs included completely in a deletion area 
designated by a user will be deleted. When a VOBU partially includes a 
deletion area, a certain process is required. For example, an unnecessary 
frame is deleted by editing to shorten VOBU and to prevent a specific VOBU 
from being reproduced; or a field in a deletion area is controlled not to be 
reproduced without deleting the VOBU. 

Though each of the VOBU in Embodiment 4 is composed of transport 
packets, it can be composed of packs of a program stream of 2kbyte units. 
In such a case, however, addition of null packs as shown in FIG. 20 will not 
be needed. 

Though each of the VOBU is composed of a transport stream in 
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Embodiment 4, it can be also a PES stream being composed of PES packets 
having an arbitrary packet length or program stream packs. Alternatively, 
it can be a stream of a unique format composed of packets of unique format. 
In such a case, dummy packets should be used, and the dummy packets are 
5 either packets having an unused stream ID or a private stream ID. 

Though the end position of the area A corresponds to the border of 
2kbytes, it also can correspond to a border of a logical block size (32 kbytes). 
(Embodiment 5) 

The following explanation is based on another case where a user 

10 deletes a specific VOBU of a recorded video. 

FIG. 2 IB illustrates a data structure of an allocation pointer of a file 
entry according to Embodiment 5. As shown in FIG. 21A, it manages an 
extent location to show a data starting sector number, an extent offset to 
show a size ranging from a starting sector head to an actual effective data 

15 starting address, and a recorded length to show an actual effective data size. 
In Embodiment 5, an allocation descriptor with such a data structure will be 
recorded on a file entry when a video is recorded. 

FIG. 22 is a diagram showing a content recorded in an AV data 
recording apparatus in Embodiment 5 before a deletion operation. In FIG. 

20 22, VOBU#0-VOBU#85 are recorded in a range of logical blocks #5000-5999. 
Here, the recorded data size is determined to be 32766144 bytes. A user will 
designate the VOBU#51 as a part to be deleted while he is reproducing a 
recorded video. The VOBU#51 to be deleted is recorded over logical blocks 
#5500, #5501, #5502, and #5503. The entire VOBUs are referred as area 'a'; 

25 an area ranging from the head of VOBUs to the VOBU#50 is referred to as 
area A, and an area ranging from the head of VOBU#52 to the end of the 
VOBUs is referred to as area B. It is determined that a data size ranging 
from the head of the VOBU#0 to the end of the VOBU#50 is 16406760 bytes, 
and the data size of the VOBU#51 is 100016 bytes. 

30 FIG. 23 is a diagram showing a structure of a file recorded after a 

deletion operation in an AV data recording apparatus according to 
Embodiment 5 of the present invention. FIG. 23 shows that the contents 
recorded in the areas A and B of FIG.21 are linked (associated) to a file entry 
by two allocation descriptors. 

35 FIG. 24 is a diagram showing numerical values concerning an 

allocation descriptor of a file entry before a deletion operation for an AV data 
recording apparatus in Embodiment 5 of the present invention. Here, an 
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allocation pointer shown in FIG. 21 is used as an allocation descriptor. The 
extent location shows a head sector number of recorded data, and also 
indicates a sector number "80000" corresponding to a logical block #5000. It 
is also shown that since data are recorded from the head of a sector #80000, 
5 an extent offset is 0 byte and a recorded length showing an effective data 
length is 32766144 bytes. Since an allocation descriptor is 12 bytes, an 
allocation descriptor length is '12'. 

FIG. 25 is a diagram showing numerical values relating to an 
allocation descriptor of a file entry after a deletion operation in an AV data 

10 recording apparatus in Embodiment 5 of the present invention. Similarly, 
the allocation descriptors used here are the ones shown in FIG. 21. The 
respective extent locations of the allocation descriptors A and B indicate the 
head sector numbers of the areas A and B in FIG. 23, and also indicate the 
sector numbers "80000" and "88059" corresponding to the head sector (first 

15 sector) within the logical block #5000, and the twelfth sector within the 
logical block #5503. The recorded lengths of the allocation descriptors A 
and B indicate the effective data lengths of 16406760 bytes and 16259368 
bytes respectively. 

Since the area A starts from the head of a sector, the extent offset of 

20 the allocation descriptor A is set to be '0'. Since the area B starts from the 
1944 bytes of the sector #88059, the extent offset of the allocation descriptor 
B is set to be '1944'. Since two allocation descriptors are used, the allocation 
descriptor length is '24'. 

The process flow at the deletion processing section 64 of Embodiment 

25 5 is described as follows. FIG. 26 is a flow chart showing a process at a 
deletion processing section of an AV data recording apparatus in 
Embodiment 5 of the present invention. FIG. 26 refers to an explanation of 
a case where a user watches a reproduced video to instruct deletion of a 
specific part and to delete VOBU#51 in FIG. 22, which corresponds to the 

30 part to be deleted. For this purpose, first, an allocation descriptor that has 
pointed to the area 'a' in FIG. 24 is modified to point to the area A (S301). 
Next, an allocation descriptor to point to the area B is added (S302). As a 
result, the file entry in FIG. 24 becomes the file entry shown in FIGs. 23 and 
25. Regarding the allocation descriptor in Embodiment 5, there is no need 

35 to store data from the head of a sector by combining the extent offset and the 
recorded length. This will enable omitting of a forward closing or an 
addition of null packets, which are respectively described in Embodiments 2 
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and 4. Finally, the logical block managing section is notified that the logical 
blocks #5501 and #5502 become free (step S303). As a result, a deletion 
operation is completed. 

As mentioned above, in Embodiment 5, the deletion process is 
5 completed by adding and modifying allocation descriptors. Since the entire 
area after the deletion area is not required to be closed forward, the time and 
effort at the deletion processing section 64 is decreased considerably. 

During reproduction after a deletion operation, for example, when 
skipping is executed from the area A to the area B, a separate buffer control 
10 of MPEG may be required before the skip in order to ensure a continuous 
reproduction. 

In Embodiment 5, an area that a user can designate for deletion is 
composed of VOBU units. This is not limited thereto, but it can be, for 
example, frame units. In that case, however, only VOBUs that are included 

15 completely in a deletion area designated by the user will be deleted. When 
a VOBU partially includes a deletion area, a certain process should be 
executed. For example, editing will be executed to delete an unnecessary 
frame to shorten the VOBU, or control will be conducted to avoid 
reproduction of a frame included in the deletion area without deleting the 

20 VOBU. 

A deletion area that can be designated by a user can be a field unit. 
In such a case, however, only VOBUs included completely in a deletion area 
designated by a user will be deleted. When a VOBU includes partially a 
deletion area, a certain process is required. For example, an unnecessary 

25 frame is deleted by editing to shorten VOBU and to prevent a specific VOBU 
from being reproduced; or a field in a deletion area is controlled not to be 
reproduced without deleting the VOBU. 

Though each of the VOBU is composed of a transport stream in 
Embodiment 5, it also can be a PES stream being composed of PES packets 

30 having an arbitrary packet length or program stream packs. Alternatively, 
it can be a stream of a unique format composed of packets of unique format. 

Each transport stream in Embodiments 2, 3, 4 and 5 can be replaced 
with a system stream of either MPEG 1 or MPEG 4. Alternatively, it can be 
a Motion- JPEG compression format or a QuickTime file format. 

35 In Embodiments 3, 4 and 5, N_TSPs are inserted between the areas 

A and B, or a file is partially deleted by, for example, updating an allocation 
pointer. Alternatively, packets defined by either the European DVB (Digital 
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Video Broadcasting) standard or by the DIT (Discontinuity Information 
Table) defined by the Japanese BS digital broadcast standard can be 
incorporated between the areas A and B. 

Here, a DIT packet is a transport packet of PID=OxOOlE, which 
5 indicates that a parameter (Continuity Counter or Program Clock Reference) 
inside a transport header and a buffer control of MPEG (e.g., a VBV buffer 
control of a video and a buffer control of audio) becomes discontinuous. As 
for the DVB standard or the BS digital broadcast standard, this packet is 
defined to be inserted when transmitting a transport stream. 

10 By inserting such a DIT packet during a partial deletion of a file, 

data following the area B can be processed properly as a new stream that is 
interrupted from a stream of the area A, by using the DIT packet detection 
as a trigger, when a partially deleted file is realtime-reproduced through a 
1394 interface or when a file is reproduced by using a MPEG reproduction 

15 software on a PC display at a time of connecting to a PC. 

In Embodiments 3, 4 and 5, the files are partially deleted. 
Alternatively, two files are linked partially to each other so as to produce a 
substitute file. In such a case, a process as described in Embodiments 3, 4 
and 5 may be required when linking these two parts. 

20 Alternatively, a part of a file is extracted to produce a substitute file. 

In such a case, a process as described in Embodiments 3, 4 and 5 may be 
required for the head of the extracted part. 

Furthermore, one file can be divided to produce two substitute files. 
In such a case, a process as described in Embodiments 3, 4 and 5 may be 

25 required when producing a second file. 

In any case, a file comprising a transport stream can be produced 
easily by a process as described in Embodiments 3, 4 and 5. 

Though MPEG transport packets are used in Embodiments 3, 4 and 
5, obviously they can be replaced by data having an arbitrary data structure. 

30 (Embodiment 6) 

An AV data recording apparatus in Embodiment 6 of the present 
invention will be explained below by referring to FIGs. 36 and 37, focusing 
attention on differences from Embodiment 1. No specific explanations will 
be provided for matters identical to those of Embodiment 1. 

35 FIG. 36 is a diagram showing a block structure of an AV data 

recording apparatus in Embodiment 6. This block structure is 
distinguishable from that of an AV data recording apparatus in FIG. 3 
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concerning Embodiment 1 in that the output timing generating section 13 is 
replaced with an output timing adjustment section 14, and a timestamp 
attaching section 15 is added. 

When a signal of the video signal input section 1 and a signal of the 
5 audio signal input section 2 are recorded, the time that a transport stream 
outputted from the transport stream assembling section 5 arrives at the 
timestamp attaching section 15 is expressed with a counter value acting with 
a clock of either 27MHz or 24.576MHz. The time is further inserted before 
each transport packet and recorded through the recording section 6. 

10 When a video signal is inputted from the 1394 interface and 

recorded, the time of arriving from the 1394 interface section 9 to the 
timestamp attaching section 15 is expressed with a counter value acting with 
a clock of 27MHz or 24.576 MHz. This is inserted before each transport 
packet and recorded through the recording section 6. 

15 When a recorded video signal is inputted through the 1394 interface 

section 9, at the output timing adjustment section 14 the transport stream 
refers to the timestamp value added to each packet, and adjusts so that the 
time intervals to deliver each packet to the 1394 interface section 9 match 
the differences of the corresponding timestamp. The 1394 interface section 

20 9 outputs the transport packets onto the 1394 transmission channel so that 
the time intervals between the delivered packets can be maintained at the 
packet receiving side. 

FIG. 37 shows a record form in an AV data recording apparatus in 
Embodiment 6 of the present invention. FIG. 37 differs from FIG. 2 

25 showing record form in an AV data recording apparatus in Embodiment 1, in 
that 4 byte timestamp is added before each transport packet. A VOBU is 
composed of sets of a timestamp and a video transport packet ("V_TSPT" in 
FIG. 37), and sets of a timestamp and an audio transport packet ("A_TSPT" 
in FIG. 37). 

30 Since a timestamp is recorded with the above-mentioned structure, 

capacity of recording video data is decreased by about 2% when compared to 
Embodiment 1. Another demerit is that a file cannot be a pure data stream 
of a MPEG standard at the time of connecting to a PC. Nevertheless, this 
structure is advantageous when compared to Embodiment 1 in that the 

35 output timing adjustment section 14 can act as the output timing generating 
section 13. 

In other words, 1394 output will be available only by simple timing 
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adjustment using a timestamp value added at the time of recording without 
generating output timing for every transport packet based on the MPEG 
standard performed by the output timing generating section 13. 

Similar to Embodiment 1, recording/reproduction of a video through 
5 a 1394 interface can be performed easily and continuous reproduction of a 
video is available. Also at the time of connecting to a PC, since this 
embodiment provides a data stream that is extremely similar to a transport 
stream excepting the timestamps that are inserted regularly, MPEG 
reproduction software can correspond as an application for this PC in a quite 

10 simple manner. 

When a standard clock of the timestamp value is determined to be 
27MHz, a 27MHz clock used for recording/reproducing a video, or a 27MHz 
that is clock-reproduced when inputting a MPEG transport stream through 
139 interface can be substituted. 

15 When a standard clock of timestamp value is determined to be 24.576 

MHz, which is equal to a standard clock of the 1394 interface section 9, this 
can be substituted. At the time of connecting to a PC, this can be accessed 
as a file of a transport stream with a 24.576 MHz timestamp. This 24.576 
MHz is equal to a standard clock of a 1394 interface section at the PC side. 

20 Therefore, even when a recorded file is isochronously transferred from the 
PC to external equipment through a 1394 transmission channel, the output 
timing can be adjusted based on the 24.576MHz that is used at the 1394 
interface section within a PC. 

In other words, it is advantageous in that an exclusive clock circuit 

25 within a PC can be omitted when compared to a case of a similar operation 
using 27MHz. The 192 byte structure using 24.576 MHz is identical to that 
of a source packet header (defined by IEC6 1883-4) that requires an assembly 
when transferred inside the 1394 interface. Therefore, the file can be 
transferred advantageously by itself as a data structure inside a 1394 

30 interface. 

As mentioned above, Embodiment 6 can provide 1394 output only by 
a simple timing adjustment using a timestamp value added at the time of 
recording without newly generating any output timing. 

The data length of the timestamp in Embodiment 6 is not limited 
35 specifically to 4 bytes as in Embodiment 6. 

Though the standard clock of the timestamp value is 27MHz or 
24.576 MHz in Embodiment 6, a separate clock within the apparatus also 
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can be used as a standard. 

Though the storage medium in this embodiment is a phase-change 
optical disk, the embodiment is not specifically limited thereto, but can be 
any recording medium of a disk form such as optical disks including DVD- 
5 RAM, MO, DVD-R, DVD-RW, DVD+RW, CD-R, CD-RW, and a hard disk. A 
semiconductor memory is also available. 

Similarly, a readout head in this embodiment is a pickup, while it 
will be a pickup and a magnetic head for a MO, and a magnetic head for a 
hard disk. 

10 In this embodiment, a transport stream can be in a form 

corresponding to a digital broadcast standard using MPEG, such as a 
transport stream corresponding to the Japanese BS digital broadcast 
standard, a transport stream corresponding to the ATSC standard in the 
USA, and a transport stream corresponding to the European DVB standard. 

15 Accordingly, a set top box (STB) for digital broadcast will have improved 
convertibility. 

Or the form can correspond to digital data broadcast using MPEG. 
Accordingly, functions of the STB, including a function for receiving data 
broadcasting, can be utilized. 
20 In the embodiments of the present invention, a logical block and a 

sector are determined respectively to be 32 kbytes and 2 kbytes. A logical 
block can be, for example, 16 kbytes as long as the logical block has a size as 
an integral multiple of the sector size. Or both the logical block and the 
sector can be 2 kbytes. 

25 

INDUSTRIAL APPLICABILITY 

As mentioned above, the present invention provides an AV data 
recording apparatus, a video recording/reproducing apparatus thereof is 
advantageous in transferring a video easily to a D-VHS or to a set top box 

30 (STB) via a digital interface of IEEE 1394, and in recording to allow 
continuous reproduction. At the same time, the AV data 
recording/reproducing apparatus can reduce waste of its memory, and a 
MPEG system stream recorded at a time of connecting to a PC can be 
observed easily as data based on the MPEG standard. 

35 In the AV data recording apparatus, the amounts of calculation 

process for deletion operation can be decreased considerably when a VOBU 
in the way of a MPEG stream is deleted and then the following VOBUs are 
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linked to provide a stream that can be managed within an AV data 
recording/reproducing apparatus. 

In addition, it can decrease amounts of calculation process in post- 
recording of a MPEG system stream. 

As mentioned above, the present invention can provide easily an AV 
data recording apparatus having various functions concerning recorded 
videos (e.g., continuous reproduction, digital broadcast, file operation, partial 
deletion and post-recording). 
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WHAT IS CLAIMED IS: 



1. An AV data recording apparatus comprising a transport stream 
assembling section to divide an audio signal and a video signal into transport 
packets and to assemble a plurality of the transport packets as one transport 
stream, and a recording section to record the transport stream; 

the recording section comprising a logical block managing section to 
manage whether a logical block on a disk is used or not, a continuous data 
area detecting section to detect a continuous data area that ensures realtime 
continuous reproduction of the audio signal and the video signal, and a 
recording control section to determine a logical block number of the 
continuous data area on which the transport stream is to be recorded, 

wherein the transport stream is recorded continuously on the plural 
continuous data areas detected by the continuous data area detecting 
section. 

2. The AV data recording apparatus according to claim 1, wherein the 
continuous data area comprises plural continuous logical blocks that enable 
recording at a maximum recording/reproducing rate during at least a period 
required for securing reproduction data for a maximum move time of a 
reading/writing head at the continuous data area detection section. 

3. The AV data recording apparatus according to claim 1 or 2, wherein 
the transport stream is assembled by dividing an audio signal and a video 
signal into transport packets, configuring the plural transport packets for a 
predetermined time length as one unit packet, and by aligning the unit 
packets. 

4. The AV data recording apparatus according to claim 1 or 2, wherein a 
transport stream comprising transport packets based on digital broadcast 
using MPEG is assembled at the transport stream assembling section. 

5. An AV data recording apparatus comprising a PES (Packetized 
Elementary Stream) stream assembling section to divide an audio signal and 
a video signal into PES packets and to assemble a plurality of the PES 
packets as one PES stream, and a recording section to record the PES 
stream; 
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the recording section comprises a logical block managing section to 
manage whether a logical block on a disk is used or not, a continuous data 
area detecting section to detect a continuous data area that ensures realtime 
continuous reproduction of the audio signal and the video signal, and a 
recording control section to determine a logical block number of the 
continuous data area on which the PES stream is to be recorded; 

wherein the PES stream is recorded continuously on the plural 
continuous data areas detected by the continuous data area detecting 
section. 

6. The AV data recording apparatus according to claim 5, wherein the 
continuous data area comprises plural continuous logical blocks that enable 
recording at a maximum recording/reproducing rate during at least a period 
required for securing reproduction data for a maximum move time of a 
reading/writing head at the continuous data area detection section. 

7. The AV data recording apparatus according to claim 5 or 6, wherein 
the PES stream is assembled by dividing an audio signal and a video signal 
into PES packets, configuring the plural PES packets for a predetermined 
time length as one unit packet, and by aligning the unit packets. 

8. An AV data recording apparatus comprising a writing section to write 
data in a logical block on a disk, a reading section to read data recorded in a 
logical block, and a deletion control section to delete data by controlling the 
reading section and the writing section; 

the deletion control section deleting a part of data recorded as one file 
on a plurality of logical blocks by dividing the data into three areas 
comprising an effective data area before a deletion area, an effective data 
area within the last of logical blocks including the deletion area, and an 
effective data area following the last logical block, by closing forward 
undeleted effective data within the last logical block inside the last block, 
and by treating the three areas as one file. 

9. An AV data recording apparatus comprising a system stream 
assembling section to assemble an audio signal and a video signal as one 
system stream, and a recording section to record the system stream; 

the recording section comprising a logical block managing section to 
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manage whether a logical block on a disk is used or not, a continuous data 
area detecting section to detect a continuous data area that ensures realtime 
continuous reproduction of the audio signal and the video signal, and a 
recording control section to determine a logical block number of the 
continuous data area on which the system stream is to be recorded; 

wherein the AV data recording apparatus further comprises a post- 
recording control section to record continuously the system stream on the 
plural continuous data areas detected by the continuous data area detecting 
section, and at the same time, to record a plurality of dummy data being 
equal to the logical block in total size on the logical block so as to replace only 
the dummy data with audio data at the time of post-recording. 

10. The AV data recording apparatus according to claim 9, wherein the 
post-recording control section records the system stream continuously on a 
plurality of the continuous data areas detected by the continuous data area 
detecting section, and at the same time, records a plurality of dummy data 
whose total size being larger than a logical block in at least one of the logical 
blocks; and 

replaces only the dummy data included in a predetermined logical 
block with audio data at the time of post-recording. 

11. An AV data recording apparatus comprising a writing section to write 
data in a logical block on a disk, a reading section to read data recorded in a 
logical block, and a deletion control section to delete data by controlling the 
reading section and the writing section; 

wherein when the deletion control section deletes a part of data 
recorded as one file on a plurality of logical blocks, a first half and a latter 
half of the data are treated as one file, where the first half comprises a 
dummy packet after the effective data area followed by the deletion area 
until data of the effective data area before the deletion area reach a border of 
a logical block, and the latter half comprises a dummy packet added to 
provide packets continuously before the effective data area following the 
deletion area, ranging from the border of the logical block to a starting point 
of the effective data area following the deletion area. 

12. An AV data recording apparatus comprising a writing section to write 
data in a logical block on a disk, a reading section to read data recorded in a 
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logical block, and a deletion control section to delete data by controlling the 
writing section and the reading section; 

wherein when the deletion control section deletes a former part of 
data recorded as one file on a plurality of logical blocks by regarding the part 
as a deletion area and retaining a latter part as an effective data area, 

data comprising a dummy packet added to provide packets 
continuously before the effective data area ranging from a border of a logical 
block preceding an end of the deletion area to an end of the effective data 
area, and also the effective data area are treated as one file. 

13. An AV data recording apparatus comprising a writing section to write 
data in a logical block on a disk, and a management information writing 
section to write management information of the data written in a logical 
block; 

the management information writing section writing the data 
management information comprising a starting position of the data on a 
logical block, length of the data, and identification of a logical block on which 
the data are written. 

14. An AV data recording apparatus comprising a writing section to write 
data in a logical block on a disk, a reading section to read data recorded in a 
logical block, and a deletion control section to delete data by controlling the 
writing section and the reading section; 

the writing section, at the time of writing data, writing separately 
the data management information comprising a starting position of the data 
on a logical block, a length of the data and identification of a logical block on 
which the data are written; 

the deletion control section deleting a part of data recorded as one file 
on a plurality of logical blocks by dividing the data into two areas: an 
effective data area before a deletion area and an effective data area after the 
deletion area, and by treating the two areas as one file. 

15. The AV data recording apparatus according to claims 8, 11, or 14, 
wherein a DIT packet is inserted additionally between the effective data area 
before the deletion area and the other effective area after the deletion area so 
as to record at the deletion control section. 
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16. An AV data recording apparatus comprising a transport stream 
assembling section having transmission timing information that divides an 
audio signal and a video signal into transport packets and assembles a 
transport stream having transmission timing information by repeating a set 
of the transport packet and transmission timing information for transport 
packets, and a recording section to record the transport stream having 
transmission timing information; 

the recording section comprising a logical block managing section to 
manage whether a logical block on a disk is used or not, a continuous data 
area detecting section to detect a continuous data area that ensures a 
realtime continuous reproduction of the audio signal and the video signal, 
and a recording control section to determine a logical block number of the 
continuous data area on which the transport stream having transmission 
timing information is to be recorded; 

wherein the transport stream having transmission timing 
information is recorded continuously on the plural continuous data areas 
detected by the continuous data area detecting section. 

17. The AV data recording apparatus according to claim 16, wherein the 
transport stream is assembled at the transport stream assembling section 
having transmission timing information, by dividing the audio signal and 
the video signal into transport packets, configuring one unit packet by 
allocating repeatedly a set comprising a plurality of the transport packets for 
a predetermined time length and transmission timing information for every 
transport packet, and by aligning the unit packets. 

18. The AV data recording apparatus according to claim 16, wherein a 
transport stream comprising transport packets based on digital broadcast 
using MPEG is assembled at the transport stream assembling section having 
transmission timing information. 

19. The AV data recording apparatus according to claim 16, wherein a 
counter value of 27MHz is used as transmission timing information at the 
transport stream assembling section having transmission timing 
information. 

20. The AV data recording apparatus according to claim 16, wherein a 
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counter value of 24.576MHz is used as transmission timing information at 
the transport stream assembling section having transmission timing 
information. 

21. An AV recording apparatus comprising a receiving section for 
receiving a transport stream in real time from a channel, and a recording 
section to record the transport stream; 

the recording section comprising a logical block managing section to 
manage whether a logical block on a disk is used or not, a continuous data 
area detecting section to detect a continuous data area that ensures realtime 
continuous reproduction of the transport stream, and a recording control 
section to determine a logical block number of the continuous data area on 
which the transport stream is to be recorded; 

the transport stream being recorded continuously on the plural 
continuous data areas detected by the continuous data area detecting 
section. 

22. An AV data recording apparatus comprising a receiving section for 
receiving a transport stream in real time from a channel, and a recording 
section to record a set of a transport packet and reception timing information 
as one continuous transport stream having transmission timing information; 

the recording section comprising a logical block managing section to 
manage whether a logical block on a disk is used or not, a continuous data 
area detecting section to detect a continuous data area that ensures realtime 
continuous reproduction of the transport stream having transmission timing 
information, and a recording control section to determine a logical block 
number of the continuous data area on which the transport stream having 
transmission timing information is to be recorded; 

where the transport stream having transmission timing information 
is recorded continuously on a plurality of the continuous data areas detected 
by the continuous data area detecting section. 

23. An AV data reproducing apparatus comprising a disk recorded by 
using an AV data recording apparatus according to any one of claims 1 to 4, a 
reproducing section to read a transport stream recorded on a disk, a timing 
generating section to calculate timing for transmitting a transport stream in 
accordance with MPEG standard, and a 1394 interface section to send a 
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transport packet onto a 1394 transmission channel; 

where the 1394 interface section sends a transport packet onto a 
1394 transmission channel in accordance with transmission timing 
calculated by the transmission timing generating section. 

24. An AV data reproducing apparatus comprising a disk recorded by 
using an AV data recording apparatus according to any one of claims 16 to 20, 
a reproducing section to read a transport stream having transmission timing 
information recorded on a disk, a timing adjustment section to reproduce 
transmission timing in accordance with the transmission timing information 
of a transport stream having transmission timing information, and a 1394 
interface section to send transport packets onto a 1394 transmission 
channel; 

where the 1394 interface section sends transport packets onto the 
1394 transmission channel in accordance with the transmission timing 
reproduced at the timing adjustment section. 

25. An AV data recording method comprising: 

dividing an audio signal and a video signal into transport packets 
and assembling a plurality of the transport packets as a transport stream, 
and recording the transport stream; 

the method further comprising: 

managing whether a logical block on a disk is used, detecting a 
continuous data area that ensures realtime continuous reproduction of the 
audio signal and the video signal, and determining a logical block number of 
the continuous data area on which the transport stream is to be recorded; 

wherein the transport stream is recorded continuously on the plural 
continuous data areas that have been detected. 

26. The AV data recording method according to claim 25, wherein the 
continuous data area comprises plural continuous logical blocks that enable 
recording at a maximum recording/reproducing rate during at least a period 
required for securing reproduction data for a maximum move time of a 
reading/writing head in the detection of the continuous data area. 

27. The AV data recording method according to claim 25 or 26, wherein 
the transport stream is assembled by dividing an audio signal and a video 
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signal transport packets, configuring the plural transport packets for a 
predetermined time length as one unit packet, and by aligning the unit 
packets. 

28. The AV data recording method according to claim 25 or 26, wherein a 
transport stream comprising transport packets based on digital broadcast 
using MPEG is assembled while the transport stream is assembled. 

29. An AV data recording method comprising: 

dividing an audio signal and a video signal into PES packets and 
assembling a plurality of the PES packets as a PES stream, and recording 
the PES stream; 

the method further comprising: managing whether a logical block on 
a disk is used, detecting a continuous data area that ensures realtime 
continuous reproduction of the audio signal and the video signal, and 
determining a logical block number of the continuous data area on which the 
PES stream is to be recorded; 

wherein the PES stream is recorded continuously on the plural 
continuous data areas which have been detected. 

30. The AV data recording method according to claim 29, wherein the 
continuous data area comprising the plural continuous logical blocks that 
enable recording at a maximum recording/reproducing rate during at least a 
period required for securing reproduction data for a maximum move time of 
a reading/writing head is detected during detection of the continuous data 
area. 

31. The AV data recording method according to claim 29 or 30, wherein 
the transport stream is assembled by dividing an audio signal and a video 
signal into PES packets, configuring the plural PES packets for a 
predetermined time length as one unit packet, and by aligning the unit 
packets. 

32. An AV data recording method comprising: 

deleting data by controlling writing of data in a logical block on a 
disk and reading of data recorded in a logical block; 

wherein a part of data recorded as one file on a plurality of logical 
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blocks is deleted, by dividing the data area into three areas comprising an 
effective data area before a deletion area, an effective data area within the 
last of logical blocks including the deletion area, and an effective data area 
following the last logical block, 

closing forward undeleted effective data being present within the last 
logical block inside the last logical block, and 

treating the three areas as one file. 

33. An AV data recording method comprising: 

assembling an audio signal and a video signal as a system stream, 
and recording the system stream; 

the method further comprising: 

managing whether a logical block on a disk is used or not, 
detecting a continuous data area that ensures realtime continuous 

reproduction of the audio signal and the video signal, and 

determining a logical block number of the continuous data area on 

which the system stream is to be recorded; 

wherein the AV data recording method further comprises: 
continuous recording of the system stream on the plural detected 

continuous data areas and at the same time, recording of a plurality of 

dummy data whose total size is equal to a logical block area in the logical 

block, and 

replacing only the dummy data with audio data at the time of post- 
recording. 

34. The AV data recording method according to claim 33, wherein during 
a replacement of only the dummy data with audio data in the post-recording, 
the system stream is recorded continuously on a plurality of the detected 
continuous data areas and at the same time, a plurality of dummy data that 
are larger in total size than a logical block are recorded in at least one logical 
block; and 

only the dummy data included in a predetermined logical block are 
replaced with audio data at the time of post-recording. 

35. An AV data recording method comprising: 

deleting data by controlling writing of data in a logical block on a 
disk and reading of data recorded in a logical block; 
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wherein a part of data recorded as one file on a plurality of logical 
blocks is deleted by treating a first half and a latter half of the data as one 
file, when the first half comprises a dummy packet added to the back of an 
effective data area before the deletion area until data of an effective data 
area preceding the deletion area reaches a border of logical blocks, and the 
latter half comprises a dummy packet added to provide packets continuously 
before an effective data area after the deletion area ranging from the border 
of the logical block to the starting point of the effective data area following 
the deletion area. 

36. An AV data recording method comprising: 

deleting data by controlling writing of data in a logical block on a 
disk and reading of data recorded in a logical block; 

wherein when a former part of data recorded as one file on a plurality 
of logical blocks is deleted as a deletion area and a latter part is retained as 
an effective data area, 

data comprising a dummy packet are added to provide packets 
continuously before the effective data area ranging from a border of a logical 
block preceding an end of the deletion area to an end of the effective data 
area, and also the effective area are treated as one file. 

37. An AV data recording method comprising: 

writing data in a logical block on a disk and writing the data 
management information written on a logical block; 

wherein during the writing of data management information, the 
data management information comprises a starting position of the data on a 
logical blocks, length of the data, and identification of a logical block on 
which the data are written. 

38. An AV data recording method comprising: 

deleting data by controlling writing of data in a logical block on a 
disk and reading of data recorded in a logical block; 

the data writing comprising writing separately data management 
information comprising a starting position of the data on a logical block, a 
length of the data and identification of a logical block on which the data are 
written; 

the data deletion comprising, when a part of data recorded as one file 
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on a plurality of logical blocks are deleted, the data being divided into two 
areas: an effective data area before a deletion area and an effective data area 
following the deletion area, and the two areas are treated as one file. 

39. The AV data recording method according to any one of claims 32, 35, 
or 38, wherein a DIT packet is inserted additionally between the effective 
data area before the deletion area and the other effective data area after the 
deletion area so as to execute recording. 

40. An AV data recording method comprising: 

dividing an audio signal and a video signal into transport packets 
and assembling as a transport stream having transmission timing 
information by repeating a set of the transport packet and the transmission 
timing information for each transport packet, and 

recording the transport stream having transmission timing 
information; 

the method further comprising: 

managing whether a logical block on a disk is used or not, 
detecting a continuous data area that ensures realtime continuous 

reproduction of the audio signal and the video signal, and 

determining a logical block number of the continuous data area on 

which the transport stream having transmission timing information is to be 

recorded; 

wherein the transport stream having transmission timing 
information is recorded continuously on the plural continuous data areas 
detected by the continuous data area detecting section. 

41. The AV data recording method according to claim 40, wherein the 
transport stream is assembled by dividing an audio signal and a video signal 
into transport packets, configuring one unit packet by allocating repeatedly a 
set of a plurality of the transport packets for a predetermined time length 
and the transmission timing information for every transport packet, and by 
aligning the unit packets. 

42. The AV data recording method according to claim 40, wherein a 
transport stream comprising the transport packets based on digital 
broadcast using MPEG is assembled. 
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43. The AV data recording method according to claim 40 wherein a 
counter value of 27MHz is used as transmission timing information. 

44. The AV data recording method according to claim 40, wherein a 
counter value of 24.576MHz is used as transmission timing information. 

45. An AV recording method comprising: 

receiving a transport stream in real time from a channel, and 
recording the transport stream; 
the method further comprising: 

managing whether a logical block on a disk is used or not, 

detecting a continuous data area that ensures realtime continuous 
reproduction of the transport stream, and 

determining a logical block number of the continuous data area on 
which the transport stream is to be recorded; 

wherein the transport stream is recorded continuously on a plurality 
of the continuous data areas that have been detected. 

46. An AV data recording method comprising: 

receiving a transport stream in real time from a channel, and 
recording a set comprising a transport packet and reception timing 

information as one transport stream having continuous transmission timing 

information; 

the method further comprising: 

managing whether a logical block on a disk is used or not, 
detecting a continuous data area that ensures realtime continuous 

reproduction of the transport stream having transmission timing 

information, and 

determining a logical block number of the continuous data area on 

which the transport stream having transmission timing information is to be 

recorded; 

wherein the transport stream having transmission timing 
information is recorded continuously on a plurality of the continuous data 
areas that have been detected. 

47. An AV data reproducing method comprising: 
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reading a transport stream on a disk recorded in accordance with an 
AV data recording method according to any one of claims 25 to 28, 

calculating a timing for transmitting a transport stream in 
accordance with MPEG standard, and 

sending transport packets onto a 1394 transmission channel; 

wherein the transport packets are sent onto the 1394 transmission 
channel in accordance with the calculated transmission timing. 

48. An AV data reproducing method comprising: 

reading a transport stream having transmission timing information 
on a disk recorded in accordance with an AV data recording method 
according to any one of claims 40 to 44, 

reproducing transmission timing in accordance with transmission 
timing information of the transport stream having transmission timing 
information, and 

sending transport packets onto a 1394 transmission channel; 

wherein the transport packets are sent onto the 1394 transmission 
channel in accordance with the reproduced transmission timing. 

49. A disk recorded by using an AV data recording apparatus according 
to any one of claims 1 to 22. 

50. A disk recorded by using an AV data recording method according to 
any one of claims 25 to 46. 



59 



ABSTRACT 

The present invention provides an AV data recording apparatus and 
method that facilitate various processes concerning a recorded video, 
including continuous reproduction, digital transmission, file operation, 
5 partial deletion, and post-recording. The AV data recording apparatus 
divides an audio signal and a video signal into transport packets having a 
predetermined unit length, assembles a plurality of transport packets as one 
transport stream and executes recording. Accordingly, this invention 
enables managing whether a logical block is used or not, detecting a 
10 continuous data area comprising plural logical blocks that ensure realtime 
continuous reproduction, and determining logical block numbers of 
continuous data areas to be recorded. As a result, the transport stream is 
recorded continuously on a plurality of detected continuous data areas. 
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§ 1.56 Duty to disclose information material to patentability. 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most effective 
patent examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the teachings of all 
information material to patentability. Each individual associated with the filing and prosecution of a patent application has a duty of 
candor and good faith in dealing with the Office, which includes a duty to disclose to the Office all information known to that individual 
to be material to patentability as defined in this section. The duty to disclose information exists with respect to each pending claim until 
the claim is canceled or withdrawn from consideration, or the application becomes abandoned. Information material to the patentability 
of a claim that is canceled or withdrawn from consideration need not be submitted if the information is not material to the patentability 
of any claim remaining under consideration in the application. There is no duty to submit information which is not material to the 
patentability of any existing claim. The duty to disclose all information known to be material to patentability is deemed to be satisfied if 
all information known to be material to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in 
the manner prescribed by §§ 1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection with which fraud 
on the Office was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. The Office 
encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a patent 
application believe any pending claim patentably defines, to make sure that any material information contained therein is disclosed to 
the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to information already of record 
orbeing made of record in the application, and 

(1) It establishes, by itself or in combination with other information, a prima facie case of unpatentability of a 

claim; 
or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is unpatentable under the 
preponderance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable construction consistent with 
the specification, and before any consideration is given to evidence which may be submitted in an attempt to establish a contrary 
(fonclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the meaning of this section are: 

(1) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application and 
who is associated with the inventor, with the assignee or with anyone to whom there is an obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the 
attorney, agent, or inventor. 
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Attorney Docket No. 

MERCHANT & GOULD P.C. 
United States Patent Application 
COMBINED DECLARATION AND POWER OF ATTORNEY 

As a below named inventor I hereby declare that: my residence, post office address and citizenship are as stated below next to 
my name; that 

I verily believe I am the original, first and sole inventor (if only one name is listed below) or a joint inventor (if plural 
inventors are named below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: 
AV DATA RECORDING APPARATUS AND METHOD, DISK RECORDED WITH THE AV DATA RECORDING APPARATUS 
OR METHOD, AND AV DATA REPRODUCING APPARATUS AND METHOD 



_ as application serial no. _ 



_ and was amended on 



The specification of which 
a. O is attached hereto 

Of ^pUcabkHin'the case of a PCT-filed application) described and claimed in international no. PCT/JP00/04562 filed on July 6, 2000 
and as amended on (if any), which I have reviewed and for which I solicit a United States patent. 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended 
by any amendment referred to above. 

Iffknowledge the duty to disclose information which is material to the patentability of this application in accordance with Title 37, 
Cede of Federal Regulations, § 1.56 (attached hereto). 

I jereby claim foreign priority benefits under Title 35, United States Code, § 119/365 of any foreign application(s) for patent or 
ialentor's certificate listed below and have also identified below any foreign application for patent or inventor's certificate having a 
n the basis of which priority is claimed: 



filing date before that of the application o 

£"T~1 no such applications have been filed. 

such applications have been filed as follows: 



■ FOREIGN APPLICATION(S), IF ANY, CLAIMING PRIORITY UNDER 35 USC § 


119 


fCOUNTRY 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


DATE OF ISSUE 
(day, month, year) 




11-192910 


7 July 1999 




hk Japan 


11-321586 


11 November 1999 




1 ALL FORE 


GN APPLICATION(S), IF ANY, FILED BEFORE THE PRIORITY APPLIC 


ATION(S) 


COUNTRY 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


DATE OF ISSUE 
(day, month, year) 










■ 









I hereby claim the benefit under Title 35, United States Code, § 120/365 of any United States and PCT international application(s) 
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of Title 35, United States Code, § 112, 1 acknowledge the duty to disclose 
material information as defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application. 



U.S. APPLICATION NUMBER 


DATE OF FILING (day, month, year) 


STATUS (patented, p( 


nding, aba 


ndoned) || 









I hereby claim the benefit under Title 35, United States Code § 119(e) of any United States provisional application(s) listed below: 



U.S. PROVISIONAL APPLICATION NUMBER 


DATE OF FILING (Day, Month, Year) j 
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I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 



Full Name 
Of Inventor 


Family Name 

rro 


First Given Name 

Masanori 


Second Given Name 


Residence 
& Citizenship 


City 

Osaka 


State or Foreign Country 

Japan , 


Country of Citizenship 

Japan 


Post Office "~ 
Address 


Post Office Address 

2-320, Nishi, 6-ban, Sotojima-cho, Moriguchi-shi 


State & Zip Code/Country 

Osaka 570-0096/JAPAN 




i 


Full Name 
Of Inventor 


Family Name 

NAKAMURA______— 


First Given Name 

Tadashi 


Second Given Name I 




Residence 
& Citizenship 


City 

Osaka 


State or Foreign CountKy 

Japan ) YlC 


Country of Citizenship 


4 


Post Office 
Address 


Post Office Address 

6-301, Myoukenzaka 3-chome, Katano-shi 


State & Zip Code/Country 

Osaka 576-0021/JAPAN 


Signature of Inventor 204: — f i .' •> . / / 


Date: 






Full Name 
Of Inventor 


Family Name 
HINO 


First Given Name 

Yasumori 


Second Given Name 


0 


Residence 
& Citizenship 


City 


State or Foreign Country 

Japan ( \ fA 


Country of Citizenship 


5 


Post Office 
Address 


-PosTOffice Address 1 

13-55, Shikanodai-higashi, 1-chome, Ikoma-shi 


State & Zip Code/Country 

Nara630-0112/JAPAN 


Signature of Inventor 205: (A _ tj 


Date: 

f^Hiahy 7.200/ \ 
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I hereby appoint the following attorney(s) and/or patent agent(s) to prosecute this application and to transact all business in the Patent 
and Trademark Office connected herewith: 



Albrecht, JohnW. 
Ali, M. Jeffer 
Anderson, Gregg I. 
Batzli, Brian H. 
Beard, John L. 
Berns, John M. 
Black, Bruce E. 
Branch, John W. 
Bremer, Dennis C 
Bruess, Steven C. 
Byrne, Linda M. 
Campbell, Keith 
Carlson, Alan G. 
Caspers, Philip P. 
Chiapetta, James R. 
Clifford, John A. 
Daignault, Ronald A. 
Daley, Dennis R. 
Dalglish, Leslie E. 
Daulton, Julie R. 
DeVries Smith, Katherine M. 
DlPietro, Mark J. 
tdell, Robert T. 
Epp Ryan, Sandra 
Glance, Robert J. 
Goggin, Matthew J. 
iolla, Charles E. 
Gorman, Alan G. 
Gould, John D. 
Gregson, Richard 
Gtesens, John J. 
Hamer, Samuel A. 
Hamre, Curtis B. 
Harrison, Kevin C. 
pertzberg, Brett A. 
gillson, Randall A. 
ttolzer, Jr., Richard J. 
Johnston, Scott W. 
Kadievitch, Natalie D. 
Karjeker, Shaukat 
Kastelic, Joseph M. 
Kettelberger, Denise 
Keys, Jeramie J. 
Knearl, Homer L. 




Reg. No. 26,896 
Reg. No738372^ 
Reg. N o. 18,223 
Reg. N o. 41,804 
Reg. N o. 33,112— - 
Reg. No P-46,75T 
Reg. NoT29,165 
Reg. N o.P-46,75r 
Reg. No. 42,66(T — 
Reg. No. 31,838" — 
Reg. N oT42,6~6g— - 
Reg. N o. 39,72 1 
Reg. No734Tl96^ 
Reg. N o7347g 9 — 
Reg. NoT37TToTr~- 
Reg. N673X92? — 
Reg. No T42772~r 
Reg. No r 21,197 "" 



Kowalchyk, Alan W. 
Kowalchyk, Katherine M. 
Lacy, Paul E. 
Larson, James A. 
Liepa, Mara E. 
Lindquist, Timothy A. 
Lycke, Lawrence E. 
McAuley, Steven A. 
McDonald, Daniel W. 
Mclntyre, Jr., William F. 
Mueller, Douglas P. 
Pauly, Daniel M. 
Phillips, Bryan K. 
Phillips, John B. 
Plunkett, Theodore 
Prendergast, Paul 
Pytel, Melissa J. 
Qualey, Terry 
Reich, John C. 
Reiland, Earl D. 
Schmaltz, David G. 
Schuman, Mark D. 
Schumann, Michael D. 
Scull, Timothy B. 
Sebald, Gregory A. 
Skoog, MarkT. 
Spellman, Steven J. 
Stoll-DeBell, Kirstin L. 
Sumner, John P. 
Swenson, Erik G. 
Tellekson, David K. 
Trembath, Jon R. 
Underhill, Albert L. 
Vandenburgh, J. Derek 
Wahl, John R. 
Weaver, Karrie G. 
Welter, Paul A. 
Whipps, Brian 
Wickhem, J. Scot 
Williams, Douglas J. 
Witt, Jonelle 
Wu, Tong 
Xu, Min S. 
Zeuli, Anthony R. 




I hereby authorize them to act and rely on instructions from and communicate directly with the person/assignee/attorney/firm/ 
organization who/which first sends/sent this case to them and by whom/which I hereby declare that I have consented after full disclosure 
to be represented unless/until I instruct Merchant & Gould P.C. to the contrary. 



Please direct all corresponder 



e in this case to Merchant & Gould P.C. at the address indicated below: 
Merchant & Gould P.C. 



Minnea polis, MN 55402-0903 
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